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TOWN SCAVENGING AND REFUSE DISPOSAL. 


UTILIZATION OF HEAT FROM REFUSE DESTRUCTION. 


By Hugh S. Watson, A. M. JI. C. E., London, England. 


by Refuse Destructors by Its 

Conversion Into Energy. It has 
already been stated that the best uses 
to which the steam generated by de- 
structors can be put are the pumping 
of a town’s water or sewage, or for 
electric lighting or traction, as for 
these purposes the power will be re- 
quired almost continuously through- 
out the whole twenty-four hours. At 
many works throughout England the 
steam generated is being used with 
good results for one or other of these 
purposes, and in order to show the 
saving which can be effected by its 
use, the author proposes to give a 
general description of the results ob- 
tained at some of the larger towns 
and Metropolitan boroughs. 

In the city of Liverpool about 600 
tons of refuse are dealt with per day. 
The steam generated is employed in 
the Corporation’s power house in con- 
nection with the electric tramway 
undertaking. Between thirty and 
forty cars are sent over 100 miles of 
track each day solely by means of 
power derived from the steam gen- 
erated by the destructors. Mr. Bro- 
die, the city engineer, estimates that 
every ton of refuse delivered into the 
destructors is worth about one shil- 
ling and two pence for steam raising 
purposes. 

At Rotherham a part of the heat 
generated by the burning of the ref- 
use is utilized to raise steam for 
driving an air compressor which is 
used to work the ejectors employed 
to raise the sewage from certain low 
lying parts of the town. The remain- 
der of the steam is passed to the 
electricity generating station. In 
many places clinker crushing machin- 
ery, and brick and slab making plants 
are driven entirely by the steam gen- 
erated by the burning of the refuse, 


4s Utilization of Heat Generated 


and in some instances the waste steam 
after it has been used for these pur- 
poses is still further employed jin 
connection with steam disinfectors. 
There are many makes of these upon 
the market, but perhaps the best 
known are those of Messrs. Goddard, 
Massey & Warner, Ltd., and Messrs. 
Manlove, Alliott & Co., Ltd. The prin- 
ciple is the same in both designs, 
and consists of the introduction of 
steam under regulated pressure into a 
specially constructed aparatus. The 
machines are used for disinfecting the 
clothing and bedding, etc., of people 
who have been suffering from infec- 
tious diseases. 

At Cambridge the whole of the 
town’s sewage is pumped by means 
of steam generated at the destructors, 
which comprise six cells working in 
connection with three Babcock & Wil- 
cox boilers. The quantity dealt with 
amounts at times to as much as 7,000,- 
000 gallons per day, and the lift is 
fifty-two feet, the pumping engines 
developing 140 indicated horsepower. 
The steam generated in connection 
with the destructors of the Metropoli- 
tan Borough of Hackney is trans- 
ferred to the electricity department. 
The statement of accounts for the 
year ended 31st March, 1908, showed 
that 38,308 tons of refuse were dealt 
with at an average rate of 124.4 tons 
per day. The amount of water evap- 
orated per pound of refuse was 0.856 
lbs. and the steam utilized by the 
electricity department totaled 73,464,- 
675 lbs. For this the sum of 2,288 
pounds, 1 shilling 3 pence was re- 
ceived by the public health depart- 
ment. In addition to this the sum of 
62 pounds, 11 shillings, was realized 
by the sale of tin cans and residuals. 
The total cost of destroying the 38,- 
308 tons amounted to 5,297 pounds 15 
shillings, to which must be added 
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2,733 pounds 3 shillings 7 pence, be- 
ing the repayment of principal and 
interest, so that the net cost of de- 
struction, after crediting the value 
of the steam transferred to the elec- 
tricity department and the sundry re- 
ceipts amounted to 5,680 pounds 6 
shillings 4 pence, or 2 shillings 11.6 
pence per ton. 

Combined Destructor and Electricity 
Station of the Borough of Fulham. 
The metropolitan borough of Fulham 
constructed their combined destruct- 
ors and electricity works in 1901. 
There are twelve destructor furnaces 
of the standard Horsfall type, each 
having a grate area of 30 square feet, 
arranged in two groups of six each 
in two rows of three each, placed 
back to. back. Between the two 
groups of cells are placed six Babcock 


.& Wilcox boilers, each provided with 


Vicker’s mechanical stokers electric- 
ally driven. The destructor gases are 
led into each of the boilers by means 
of an opening in front of the bridge, 
the flue to this opening being pro- 
vided with a suitable damper, so that 
the boiler may either be heated from 
the destructor, or be fed with coal. 
Provision has also been made for 
firing the boilers by hand, in the event 
of interruption in the working of the 
mechanical stokers. Forced draught 
has been applied to each boiler. The 
refuse is fed into the destructor fur- 
naces through charge openings on the 
tops of the blocks of cells. It is very 
roughly screened with a view to sort- 
ing out tin cans, etc., before it is put 
into the furnaces. The destructors 
are capable of dealing with ten tons 
of refuse per cell per twenty-four 
hours, and for every pound of refuse 
burned about 1% pounds of water are 
evaporated. The forced draught is at 
present supplied by steam jets, which 
are admitted through cast iron side 
boxes, but arrangements are being 
made to admit the jets immediately 
under the gratings at the front of the 
cells. The temperature of the fur- 
naces varies between 1800 deg. Fah- 
renheit and 2200 deg. Fahrenheit. The 
boilers were constructed for a pres- 
sure of 160 lbs. per square inch, but 
they are generally worked at a pres- 
sure of from 135 Ibs. to 145 lbs. per 
square inch. It was originally esti- 
mated that about 40,000 tons of re- 
fuse would be dealt with per annum, 
and, placing its calorific value at one- 
twentieth that of good steam coal, a 
saving of 2,000 tons of coal per an- 
num would be effected. The steam is 
used to work a horizontal compound 
condensing engine capable of giving 


500 indicated horsepower when sup- 
plied with steam at 130 lbs. pressure. 
The engine drives a two-phase gener- 
ator capable of giving a normal output 
of 300 kilowatts, each of the two sets 
of coils being capable of giving 150 
kw. at all pressures from 2,800 to 3,000 
volts at the terminals of the machines. 
Combined Sewage Pumping Station 
and Refuse Destructors of the Twick- 
enham Urban District. The installa- 
tion consists of a pumping plant com- 
prising two triple expansion vertical 
condensing, engines with a capacity of 
6,000,000 gailons per day, two Lanca- 
shire boilers connected to specially 
constructed furnaces for burning 
house refuse, one reserve Babcock & 
Wilcox boiler for use at times when 
the destructor furnaces are not avail- 
able, with auxiliary plant for electric 
lighting, water supply, driving work- 
shop tools and sludge ejectors: The 
electrical machinery consists of two 
10 kw. steam dynamos, the engines 
being tandem compound taking steam 
at 125 lbs. Current at 200 volts is 
taken from the works by means of 
vulcanized bitumen insulated cables, 
and is used to light the Council’s iso- 
lation hospital at Whitton, situated 
over a mile from the works. The cur- 
rent is transformed at the hospital 
by means of a rotary transformer to 
50 volts, which is the pressure used 
throughout for lighting and power. 
The whole of the steam required to 
work the plant is raised from the 
burning of the house refuse. A test 
of the destructor was carried out in 
February, 1907, when it was found 
that 1.9 lbs. of water from and at a 
temperature of 212 deg. F. were evap- 
orated per lb. of refuse consumed. 
Combined Power Plant and Refuse 
Destructors of the Corporation of. 
Bradford. The city of Bradford has 
four separate destructor instailations, 
comprising twelve Horsfall cells ar- 
ranged back to back in two groups of 
six cells each; twelve Horsfall cells 
arranged in a single row; six Hors- 
fall celis in one row, and eight Man- 
love and Alliott cells. Steam is gen- 
erated in three multitubular, one Lan- 
cashire and two Babcock & Wilcox 
boilers. The total power, which is 
produced entirely from the burning of 
the city’s refuse, amounts to about 
1,000 indicated horsepower. The pow- 
er is utilized at the different instalia- 
tions by four eugines, which drive 
twelve mortar pans and three crush- 
ing and screening plants, and by four 
combined high speed engines and dy- 
namos for electric lighting purposes. 
It is also used to drive a complete 
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slab making plant with intensifiers 
and mechanical concrete mixers, a 
fish manure plant, and for supplying 
steam to the disinfecting station, and 
the power required in the various 
workshops. All the depots are lighted 
by electricity and the mess rooms and 
workshops are heated by steam pipes. 
It is estimated that the utilization of 
the steam for heating purposes has 
alone effected a saving of 60 pounds 
($300) per annum. 

Combined Electric Power Station 
and Destructor Installatior of the Cor- 
poration of Preston. This installation 
was constructed in 19038. The de- 
structor plant consists of a four-grate 


Meldrum Simplex Regenerative fur-. 


nace, having a total grate area of 100 
square feet. The furnace has a front 
feed and deals with about fifty-five 
tons of refuse per day. The forced 
draught is supplied from steam jets. 
There are four Lancashire boilers, 
each 30 feet long by 8 feet in diame- 
ter, and they are constructed for a 
working pressure of 200 Ibs. per sq. 
inch. The steam is used to drive the 
engines generating the electricity for 
the tramway traction, each of which 
develops almost 500 indicated horse- 
power. In all about 20,000 board of 
trade units are generated per week. 
Combined Sludge Pressing and De- 
structor works of the corporation of 
Ealing. The corporation of Ealing 
has one combined station for the puri- 
fication of the sewage, the disposal of 
the refuse and the conversion of the 
residuals into paving slabs. The works 
are designed to deal with the sew- 
age and refuse of a population of 
about 40,000 persons. The destructor 
installation consists of nine Manlove 
& Alliott cells placed side by side. 
About fifty tons of refuse are disposed 
of per day in winter, and 40 tons in 
summer, in addition to which an av- 
erage of 70 tons of pressed sludge is 
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burnt per week. Forced draught is 
supplied to the furnace by means of 
three fans driven by an independent 
engine. Steam is generated in two 
multitubular boilers, which are ca- 
pable of raising sufficient steam to 
develop 100 indicated horsepower. 
The method of treating the sewage is 
as follows: The solids are chemically 
precipitated in continuous flow tanks 
by the addition of a small proportion 
of liquid lime. The clarified effluent 
is treated partly on contact beds, and 
partly in percolating filters. The pre- 
cipitated sludge is drawn off from the 
tank through a screen designed to in- 
tercept rags, paper, etc. The ma- 
terials arrested by the screen are re- 
moved by hand, and burnt in the de- 
structors. The sludge is passed into 
a ram, and an air pressure of 80 Ibs. 
to the square inch is applied, which 
forces it into three pressing machines. 
The compressed air is provided by 
two special engines working in con- 
nection with an air cylinder. The 
molds of the presses consist of a num- 
ber of castings, made in two parts, to 
fit tightly together. Between each set 
of molds is placed a piece of coarse 
canvas. Holes are provided in the 
base of the castings, so that the liquid 
forced out of the sludge may drain 
away. This is pumped back to the 
sewage works for further treatment. 
The sludge is left in the presses for 
about one and a half hours, at the 
end of which time the cakes are fairly 
solid. These are then removed in 
small tip wagons to the hopper plat- 
form on to which the town refuse is 
emptied from the collecting carts. 
Here they are broken up, mixed with 
the refuse and delivered together into 
the furnaces. The whole of the steam 
required for these operations, and also 
for a complete slab making plant is 
derived solely from the burning of the 
refuse and the sludge cakes. 





EXPERIENCE WITH AND RESULTS FROM MUNICIPAL 
WATER SOFTENING.* 


By Alexander Potter, Consulting Engineer, New York City. 


UNICIPAL water softening is 
Vi still in its infancy. Early ex- 
periences in municipal water 
softening in America were not satis- 
factory, but through no fault of the 
principles involved. 
The theory of water softening is not 
new. The theory of the softening of 
waters containing a temporary hard- 


ness due to calcium and magnesium 
carbonates held in solution, by the 
presence of free carbon dioxide, was 
enunciated by Dr. Clarke, of England, 
some fifty years ago. The treatment 
of such waters consists of the addition 
of lime-water or milk of lime, applied 
in carefully regulated quantities. The 
resultant reaction is the immediate 


*A paper before the American Water Works Association. 








—— 


MILLION 


PARTS 


384 MUNICIPAL ENGINEERING. 


Ocrober November December January 


union of the added lime and the free 
carbon dioxide, causing the precipita- 
tion of calcium and magnesium car- 
bonates. 

Waters possessing permanent hard- 
ness, as well as those which are con- 
taminated by mine or factory refuse 
imparting to the water metallic salts 
and free sulphuric acid in solution, 
cannot be thoroughly treated with 
lime alone. This hardness can be 
most economically counteracted by 
the use of lime and soda carbonate. 
This principle is familiarly known as 
the Porter-Clarke method, and al- 
though it was suggested over fifty 
years ago, no other process has been 
invented to supplant it during all 
these years. There are a number of 
different water softening systems on 
the market at the present time. The 
principal advantage of one system 
over another is simply one of econo- 
mies in the distribution and use of 
chemicals, and the removal of waste 
products of the process. 

So far in this country water soften- 
ing has been employed in municipal 
plants only when, to use the vernacu- 
lar, the cities employing it have been 
“up against it.” This was notably 
the case in Winnipeg, Canada; Ober- 
lin, Ohio; McKeesport, Pa., and Co- 
lumbus, Ohio. Perhaps no city has 
ever been in greater need of nor has 
had a harder problem of water soften- 
ing than the city of McKeesport, and 
the author was fortunate enough to 
be retained to advise a plan for its 
solution. For at least six months of 
each year, the water of McKeesport 
was fit neither for man nor beast, nor 
for any commercial purposes whatso- 
ever, save, perhaps, for street sprin- 
kling. So bad was the water supply 
at McKeesport that it was character- 
ized in the United States geological 
reports as the worst water in the 
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country. It was so bad that, not- 
withstanding confirmatory reports upon 
the plans proposed from persons quali- 
fied to judge as to the probable out- 
come of the treatment, money for the 
construction of the plant was appro- 
priated reluctantly by the governing 
bodies. In fact, each time that the 
Board of Water Commissioners ap- 
plied to councils for an appropriation 
to carry on the work of construction, 
it was the signal for a tirade of abuse 
on the part of some members of coun- 
cils against the throwing away of the 
people’s good money for something 
that was sure to prove an absolute 
failure. By emulating the motto, 
“keeping everlastingly at it brings 
success,’ we succeeded in completing 
the plant in record time under the 
greatest handicaps. So convinced was 
the author that the plant would handle 
the water satisfactorily even in its 
worst condition, that it was put into 
commission before its full comple- 
tion. This was done because the river 
water was more highly acid at this 
time than at any previous time, and 
a test of the plant under such condi- 
tions was highly desirable. 

An examination of the diagram ac- 
companying this paper will show that 
the conditions existing during the first 
three months of the trying-out pe- 
riod, viz.: October, November and De- 
cember, 1908, have not been duplicated 
since. During this period, also, the 
water consumption in the city was so 
great, due to imperfect plumbing fix- 
tures, which had been eaten out by 
the action of sulphuric acid contained 
in the untreated water, and to faucets 
left open in the vain hope that the 
quality of the water would thus be 
improved, that the plant was called 
upon to treat practically the full quan- 
tity which the plant was designed ulti- 
mately to treat. 
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The high acidity in the McKeesport 
water is due to the large amount of 
mine water discharged into the trib- 
utary creeks of the Youghiogheny 
river, and to the spent acids from the 
galvanizing works along the shores of 
the Youghiogheny. The washings 
from the coke beds are another con- 
tributory cause. Furthermore, the dif- 
ficulties of treating the Youghiogheny 
river water have been increased dur- 
ing the last few years by the abstrac- 
tion from the water-shed of practically 
the entire flow of the Indian Creek, 
one of the main feeders of the 
Youghiogheny, and the transporting of 
this water for the benefit of the Penn- 
sylvania railroad into an entirely dif- 
ferent water-shed. The Indian Creek 
was one of the most permanent 
streams in the water-shed, and the 
water from this stream went a long 
way toward counteracting the effect 
of the impurities in the river. 

The acidity in the water for a num- 
ber of years previous to the operating 
of the ylant was as follows: 


Year Av’g Acid’y Max. Acid’y 
Parts per million 
1901 43.0 125.0 
1902 42.1 200.0 
1903 34.5 140.0 
1904 50.6 170.0 
1905 32.1 80.0 
1906 28.0 120.0 
1907 43.4 133.0 
1909 Oct. to Dec. 150.0 240.0 
1909 33.0 210.0 


The acidity in the water since the 
plant was put into operation in Octo- 
ber, 1908, is represented by the lowest 
curve on the diagram accompanying 
this paper. An examination of this 
diagram will convince the most skep- 
tical of the variable character of the 
water to be treated. The water has 
jumped from a hardness of 110 at 4 
o’clock in the morning to a hardness 


September October 
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of 510 4 or five hours later, and from 
an acidity of 30 up to an acidity of 210 
during the same period. To produce a 
uniform product from the plant under 
such conditions requires the greatest 
care and watchfulness on the part of 
the employes of the plant. An exam- 
ination of the curve of hardness of 
filtered water will indicate that a rea- 
sonably uniform product has been ob- 
tained. 

The McKeesport plant was fully de- 
scribed by the author in a paper read 
before the Engineers’ Society of 
Pennsylvania, and appears fully illus- 
trated in their journal for April, 1909. 
The technical weeklies have also de- 
scribed the plant at various times. It 
is therefore unnecessary to consume 
the time of the association with a de- 
scription of the plant. Anyone inter- 
ested is respectfully referred to the 
publications mentioned. 

Novel features of. the plant which 
might be mentioned and which a year 
and a half of operation have given a 
sufficient test, are as follows: 

The method of cleaning the settling 
tanks without emptying them or inter- 
fering in any way with the continu- 
ous operation of the plant. Carriers 
are built under the floor of the set- 
tling tanks. The carriers in each of 
the four tanks are divided into four 
zones. Small circular holes % inch in 
diameter, spaced 4 feet apart, connect 
the bottoms of the tanks with the 
earriers. The outlet end of each set 
of carriers is controlled by a valve. 
In cleaning the basins the valve con- 
trolling each zone is kept open until 
the precipitated solids are removed 
and the water runs free from sludge. 
The amount of water used in clean- 
ing the settling tanks and baffling 
tank is approximately 1,700 gallons 
per day for each degree of hardness in 
the water. 

Another novel feature in the plant 
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Wass Exoma AMT. 7. W. No.of 

Parte Per Million somes | ‘iis. 
masom |WashingdDes Gee| FM 

rw, | Fw. | Rw. | Fw, A a 
February 13 0 38 87 8 3.795 | 202 | 21,428] 0.55 
February. 20 [+ 0.7| 4 54 48 3.682 | 336 | 12,666] 0.36 
February 27 |+ 1.0; 47 65 56 3.516 | 336 | 12,866| 0.87 
March 6 |- 12.0} 51] 80 | 7% | 3.484 | 262 | 17,143] 0.49 
March 18 |— 17.0] 58 "5 68 3.464 | 252 | 17,143] 0.60 
March 20 |- 21.0] 46 99 72 3.462 | 604 | 8,671 | 0.25 
March 27 |—19.0] 31 | 107 87 3.917 | 168 |:25,714| 0.66 
April 8 |- 10.0] 34 76 52 3.607 | 144 | 30,000] 0.82 
April 10 |- 20] 2 72 53 3.600 | 202 | 21,428] 0.60 
April wi i101 2 72 54 3.645, | 144 | 30,000] 0.80 
April 2% 1+ 1.0] 2% v 60 3.699 | 202 | 21,428) 9.60 
May 1 i 10] 22 79 65 3.490 | 202 | 21,428] 0.60 
May 8 |- 1.0] 19 95 66 3.748 | 144 | 30,000) 0.80 
May 15 |~ 30.0} 34 |. 162 73 3.942 | 168 | 25,714) 0.65 
May 22 |~79.0} 41 | 256 92 8.944 | 252 | 17,143| 0.40 
May 2 |~760| 32] 264 88 4.125 72 | 55,714| 1.40 
June 5 j— 51.0 31 163 62 4.010 101 40,000 | 1.00 
June 12 33 69 47 4.064 | 101 | 28,571] 0.70 
June 19 |- 5.0] 29 66 51 3.877 | 112 | 25,714] 0.70 
June 2% |-21.0} 30 87 55 4.074 | 101 | 28,571] 0.70 
July 3 |-28.0| 32 95 48 4.491 92 | 31,420 0.70 
July 10 |- 53.0} 33] 152 68 4.362 2 | 31,429| 0.70 
July 17 |-101.0} 32] 250 86 4,614 63 | 45,714| 1.00 
July % |-111.0} 34 | 201 99 3.972 84 | 34,286) 0 90 
July 31 |-63.0| 34 | 215 86 4.284 46 | 62,857| 1.50 
August 7 |- 85.0] 37 | 262 91 4.586 40 | 71,428] 1.60 
August 14 |- 990] 30] 281 | 114 4.743 36 | 80,000] 1.70 
August 21 |+ 4.0| 32] 119 70 4.478 46 | 62,857] 1.40 
August 28 0 31 60 56 4.374 | 126 | 25,000] 0.60 
September 4 |— 20.0| 31 | 130 71 4.210 40 | 72,214] 170 
September 11 |— 41:0| 25 | 164 91 3.922 63 | 45,714] 1 20 
September 18 [-.35.0] 25 | 152 81 4.091 72 | 40,000! 1.00 
September 25 |- 4.0; % 157 78 3.934 59 | 48,571] 120 
October 2 |- 68.0) 26 | 188 | 100 3.819 56 | 51,429) 1.30 
October 9 |- 81.0] 23 | 220 88 3.530 | 112 | 25,714] 0 70 
Octobet 16 |~109.0| 38 | 280 83 3.704 92 | 45,714] 1.30 
October 23 |— 36.0) 36 | 178 68 3.407 | 336 | 8,571] 0.24 
October 30 |— 7.0] 30 82 52 3.341 | 168 | 17,143] 0.51 
November 6 |— 22.0 40 112 59 3.355 202 | 14,286] 0.30 
November 138 |- 34.0) 36 | 153 87 3.572 | 168 | 17,143] 0.50 
Movember 20 |~ 38.0; 35 | 149 42 3.376 | 144 | 20,000| 0.60 
November 27 |- 60.0) 34 | 174 48 3.535 | 202 | 14,286] 0.40 
December 4 |— 37.0 140 51 3.528 | 168 | 17,143] 0.50 
December 11 |— 50.0} 31 | 208 61 3.714 | 252 { 11,429] 0.30 
December ~ 13.0} 31] 110 48 4.250 | 101 | 28,671] 0.70 
December 25 j- 10.0) 25 | 111 50 4.382 | 252 | 11,429] 0.80 
Jamary 1 |-23.0/ 2 | 143 | 43-| 4.631 | 144 | 20,000] 0.40 
January 7 |+ 6.0] 20 82 42 4.387 | 101 | 30,000] 0.70 
January 1% |= 8.0) 2% 78 58 4.442 | 168 | 17,143] 0.40 
Jamary 22 j=- 6.0 3 89 58 3.894 202 | 14,287] 0.40 
Jamary 2 |- 27.0 23 1 64 3.965 202 | 14,286; 0.40 
February 5 |~ 98.0] 32] 168 67 3.716 | 144 .| 20,000} 0.50 
February 12 |~ 50.0) 32] 193 65 4.063 | 144 | 20,000] 0.50 
February 19 |~ 30.0] 2 | 116 50 4.286 | 126 | 25,000] 0.60 
Febsusry — 13.0] 2% st 41 4.135 | 168 | 20,000] 0.50 
Average i 33.0] 323.5 } 190 66 3.928 | 152 | 29,235] 0 72 
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TOTAL COST 

Million Million PRR MILLION 

Fy Dey Gallons Per Day Gallons | Per Day | Per Million; Per Day | Per Million Per Day Per Million] Per Day | Pe: Million 

800 212 | -4,920 509 400 | aa See: $24.00 $6.32 | $37.27 $2.83 $16.15 
600 168 1,800 500 743 ar Aree 4.14 6.72 35.94 10.00 16.72 
914 261 2,186 623 | 1,186 pe ee 31.69 9.02 29.91 8.49 17.51 
1,000 286 2,700 773 686 ak RS. eee 34.58 9.92 29.49 8.44 18.36 
514 148 3,086 892 2 Seer Heese 35-69 10.32 30.76 8.82 19.14 
3,057 885 4,114 1,190 ] 55.11 15.90 31.12 9.00 24.90 
3,600 918 3,857 984 v7 53.53 13.65 29.67 7.57 21.22 
3,543 980 2,443 676 | 1,200 44.99 12.50 30.94 8.56 21.06 
1,714 476 1,800 502 800 28.86 8.00 30.49 8.46 16.46 
1,371 376 1,671 458 571 24.97 6.84 30.51 8.26 15.10 
1,886 506 1,029 277 286 19.38 5.25 30.94 8.38 13.63 
2,314 671 1,157 331 800 229 25.22 7.23 31.44 8.97 16.20 
4,000 1,068 2,314 618 629 168 41.82 11.14 31.44 8.40 19.54 
3,371 854 4,757 1,208 114 29 60.77 15.47 30.07 7.63 23.10 
6,657 1,690 6,668 ee ee | 92.48 23.52 29 55 7.53 31.05 
6,628 1,608 6,086 1,480 86.54 20.98 31.44. | 7.62 28.60 
3,286 3,820 3,343 857 114 i? See 49,05 12.27 30.69 7.63 19.90 
1,657 408 2,318 571 971 238 34.00 8.38 31.44 7.72 16.10 
886 227 1,800 464 686 Oe Cisne 23.72 6.10 31.22 8.07 14.17 
1,343 331 2,314 569 |. ; ee ee Lae 26.63 6.54 31.44 7 72 14.26 
1,657 368 3,857 OD: f.<..65 oe 43.80 9.30 31.44 6.98 16.28 
2,942 673 5,657 TS ee 2 ae 63.12 14.46 30.85 7.06 21.52 
6,429 1,400 | 10,019 2,170 228 49 119.40- | 15.84 | 32.72 6.88 $2.90 
5,857 1,480 | 10,286 2,580 57 Me Bcc. 117.19 29.52 31.29 7.88 37.40 
3,886 908 6,429 1,498 dian 73.74 17.17 31.01 7.25 24.42 
6,257 1,360 9,514 2 See eee | 111.74 24.31 31.01 6.79 31.10 
6,114 1,385- } 10,029 am i.* oe 115.78 | 24.44 | 20.98 6.36 30.80 
5,857 638 3,600 805 772 49.10 11.02 31.01 6.88 17.90 
1,886 431 2,314 529 578 132 32.29 7.35 31.01 7.07 14.42 
3,600 851 3,871 918 Rwagkevens 49.65 || 11.76 31.01 He 19.10 
4,000 1,020 3,857 985 . 61.31 13.08 | 31.01 7.90 20:08 
2,400 586 3,343 818 40.05 0.78 | 31.01 7.58 17.36 
3,257 827 4,629 1,178 55.20 14.01 29.49 7.49 21.50 
4,857 1,275 5,400 1,420 68.76 17.96 29.98 7.84 25.80 
4,287 1,214 6,687 1,890 77.96 | 22.03 31.01 8.77 30.80 
5,514 1,402 | 10,543 2,850 118.80 32.13 | 29.51 7.96 40.10 
2,971 851 | 5,143 1,470 58.62 | 16.78 | 31.01 8.82 25.66 
1,800 539 2,314 602 20.84 8.93. | 31.01 | 9.27 18.20 
1,000 207 3,859 1,180 236 2 a » ee 40.43 12.06 | 381.01 9.26 21.30 
3,000 840 4,886 1 a ee 21 6 87.80 16.22 80.19 8.44 24.66 
3,000 886 4,886 eS ae 29 10 58.14 17.17 31.01 9.19 26.36 
3,000 847 5,914 “> es 2 6 67.05 18.98 | 81.01 8.76 27.74 
3,000 850 4,371 feat Se wa 6 2 52.14 14.78 | 31.01 8.76 23.56 
3.000 808 6,171 aS = ‘ 68.28 18,40. | 31.22. 8.40 26.80 
3,000 706 4,114 966 258 61 Peg : 51.09 12:% 31.22 7.3 19.58 
3.000 693 2,829 3, ee ae 2 7 39.28 9.08 80.58 7.06 16.14 
3,000 646 5,143 1,108 20 4 ‘ 51.36 11.00 31.22 6.74 17.88 
1,571 358 2,314 528 714 161 6 1 81.62 7.21 31.01 7.08 14.29 
871 128 2,057 463 257 58 2% 6 24.91 5.61 30.68 6.90 12.51 
1,286 330 2,314 502 457 117 46 12 33.85 8.69 30.97 7.95 16.64 
2,600 656 8,600 910 457 115 10 3 46.22 11.68 | 31.82 8.03 19.71 
3,057 823 5,143 “ee & 10 3 59.59 16.04 81.68 8.53 24.57 
3,514 753 6,171 ‘> 10 3 10.% 17.32 31.82 7.83 25.15 
3,029 708 3,857 899 ‘ 14 5 47.58 11.12 31.82- 7.43 18.55 
1,457 352 1,543 2 SS ae 20 5 20.38 4.92 29.25 7.06 11.98 
2,930 750 | 4,100 |} 1,04 | 292 76 15.0 4.0 | $52.95 | $13.36 }s31.16 | $8.05 | $21.41 
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is the economic use of wash water. 
The entire machinery is operated by 
a water motor located on the top 
floor of the softening building. The 
waste water from the motor enters the 
wash water basin for the filters. This 
water, charged against the plant as 
power, should not be charged as wash 
water, thus effecting a _ substantial 
saving. The amount of wash water 
shown in the annexed table is, how- 
ever, the actual amount of water used 
in washing the filters, and amounts 
to 0.72 per cent. of the total amount 
pumped. 

Still another feature in the Mc- 
Keesport plant is the arrangement for 
the entry of water into and exit of 
water from the settling basins. The 
design of the plant allows the water 
to enter the settling tanks over a long 
weir with a relatively short travel 
through the tank to the long overflow 
weir, with a gradual reduction in ve- 
locity as it approaches the outlet weir. 
For a given capacity of tank the 
longer the weirs and the shorter the 
travel through the tank to the over- 
flow, the less the velocity, and conse- 
quently the greater the precipitation. 
The water as it leaves the settling 
tanks is perfectly clear and free from 
turbidity. 

The character of the McKeesport 
water is so unusual that tables of 
cost of operation are apt to be mis- 
leading to other municipalities, be- 
cause the persons seeking data of cost 
and practicability of water softening 
are apt to be swayed adversely in 
their opinions by applying to their 
own cases the costs of producing a 
softened water at other places, as for 
instance, at McKeesport, without tak- 
ing into consideration the possible dif- 
ferences in conditions between the 
water to be dealt with at different 
places. 

The only fair way to analyze the 
cost of any particular plant is to 
weigh the cost thereof against the ben- 
efits to be derived therefrom. Bear- 
ing this in mind, we have on the one 
hand to consider: (a) first cost of 
plant; (b) cost of operation. As 
against this we must also consider (c) 
the improvement in the water; (d) 
the decrease in operating expenses of 
the plant; (e) decrease in wear and 
tear upon the plant; (f) decrease in 
plumbing bills paid directly by pri- 
vate citizens; (g) the decrease in the 
cost of soap; (h) lengthening the 
wear of linens, flannels and other fab- 
rics, and (i) increase in the length of 
life of boilers. 

Taking the case of McKeesport, the 


annual interest on the cost of con- 
struction is approximately $10,000. 

The cost of operation for one year 
is $30,700. ? 

The total cost of producing 4,000,000 
gallons of softened filtered water a 
day is $40,700 per annum. 

Against this we have the following 
saving: 

Since the softening plant has been 
installed the water department has 
dispensed with a number of its em- 
ployes engaged on repairing curb con- 
nections, whose wages, according to 
the president of the Board of Water 
Commissioners, amounted to $15,000. 

The private consumers expended an- 
nually in maintaining their plumbing 
fixtures over $35,000. 

Since the softening plant has been 
installed only 72 per cent. of the 
water previously required is now 
pumped, thus making a reduction in 
the coal consumption of $6,090 per an- 
num. 

The reduction in repairs of plant 
amounts to $3,000 a year. 

From the best evidence obtainable, 
the saving in soap and soap com- 
pounds alone amounts to over $10,000 
a year, and the saving in the wear and 
tear in washing of fabrics of all kinds 
can be set down at $20,000 a year. 

Summarizing these, we have, on the 
one hand an added cost of treating the 
water of $40,700; and on the other, a 
saving, as enumerated above, of 
$89,090. 

This balance sheet shows that the 
introduction of the water softening 
plant for the city of McKeesport, in- 
stead of being an added burden to the 
people, has proved to be a saving of 
$48,390 per annum. 

As a side light upon the saving ef- 
fected in the McKeesport plant it may 
be stated that before the water soft- 
ening plant was put into commission 
about 156 plumbers were at work in 
the city. Out of this number only 46 
were left four months after the plant 
was put into commission, and at the 
present time about the same average 
number of plumbers are employed in 
McKeesport. 

In making the above comparison the 
author has not touched upon the say- 
ing in life due to the reduction in ty- 
phoid fever, which has been quite 
marked, for he believes it is not alto- 
gether fair to take the difference in 
the death rate for the year before and 
the year following the introduction of 
such an improvement and credit this 
saving of life wholly to the water 
treatment plant, because for such a 
comparatively short period there may 
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have been many other causes contrib- 
uting to the reduction of the death 
rate. It is fair to assume, however, 
that no one factor was more respon- 
sible for the reduction in the typhoid 
fever death rate than the water treat- 
ing plant. 

Beside all these considerations 
there stands out prominently the fact 
that the McKeesport water now has 
that palatable, crisp, fresh taste which 
is delightfully refreshing, a quality 
often lacking in public water supplies. 
The water is acceptable for drinking, 
cooking and bathing alike. A greater 
cleanliness on. the part of the people 
is also observed generally throughout 
the city. 

The author presents herewith a ta- 
ble showing the characteristics of the 
water from week to week; also the 
amount of lime and other chemicals 
used in the treatment of it, together 
with the cost of treatment. 

The plant at McKeesport includes a 
filtration plant, which is in itself an 
interesting study, aside from the soft- 
ening plant. 

During the summer of 1909, when 
the bacterial count in the raw water 
ran from 5 to 100 or 200, the bacteria 
in the settled and filtered water 
showed increases over the number in 
the raw water. The numerical in- 
crease in the bacteria in the filtered 
water over the raw water completely 
annihilated removal or efficiency per- 
centages and did not present a very 
creditable showing. Furthermore, it 
was impossible to determine the char- 
- acter of the bacteria on any one day 
until two days later, consequently 
there was always a possibility, when 
the raw water contained bacilli coli, 
of their passing through the filter as 
well. It is important to note also that 
so far as the reduction of bacteria is 
concerned the filters failed to produce 
any reduction over the settled water. 
In fact, it is the exception rather than 
the rule that the bacterial count of the 
filtered water is lower than the bac- 
terial count in the settled water; all 
of which goes to show that, in a water 
similar to that treated at McKeesport, 
it is possible to dispense with the fil- 
ter entirely. 

Consequently, in October, 1909, the 
use of hypochlorite of lime was used 
at the suggestion of the author, and 
has been in use ever since. The effect 
of the use of hypochlorite of lime has 
been to almost completely sterilize 
the water in the softening plant. The 
use of a sterilizing agent is a sufficient 
safety factor for destroying bacteria 
that would not otherwise be entangled 


and brought down with the precipi- 
tates in the settling basins. The 
amount of hypochlorite of lime used 
varied from 2% to 12 lbs. per million 
gallons, and averages 4 lbs. per mil- 
lion gallons. In the McKeesport 
plant the hypochlorite of lime is ad- 
mitted at the entrance of the baffle 
mixing tanks about one hour before 
the soda is admitted to the baffle mix- 
ing tanks. The hypochlorite of lime 
is dissolved in the coagulant tanks, 
and the coagulant pumps are used for 
the application of the hypochlorite to 
the water. 

No coagulant has been used since 
the application of the hypochlorite of 
lime. A remarkable condition exists 
with the water at McKeesport, where, 
with 450,000 bacteria and 1,500 tur- 
bidity in the raw water, no coagulant 
was used, and yet a clear water was 
secured from the filters. 


In the opinion of the author there 
are very many towns in which the in- 
troduction of water softening, coupled 
with the use of some sterilizing agent, 
would present the most satisfactory 
solution of the water purification 
problem, and be commercially more 
desirable. 

It is to be hoped that this phase of 
the question will receive greater at- 
tention than in the past, for it at once 
makes commercially available the 
treatment of waters for other than 
purely sanitary purposes. There are 
so many cities throughout the United 
States and Canada afflicted with hard 
waters that the purely commercial as- 
pect of water softening must demand 
attention to a greater degree in the 
future than it has in the past. The 
benefits of a soft water are fully as 
valuable to the private citizen in the 
uses to which he puts his water sup- 
ply as they are to the large manufac- 
turing concerns, which, it is well 
known, are being forced to install pri- 
vate softening plants for the preserva- 
tion of their boilers, and the percent- 
age of saving to the private citizen by 
the introduction of softened water 
will be found to be just as great pro- 
portionately as the saving to the man- 
ufacturer. 

The average cost of chemicals at the 
McKeesport plant during the last year 
was as follows: 


. Per ton 

of 2,000 Ibs. 
Na Stic tote ate Suse ae ORES $ 8 30 
ME Sictinewhin's kena 18 00 
a re eer 11 00 
BE. Wacasesewskatecdeeveeesan 12 50 
Hypochlorite of lime........... 42 00 
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The character of the water at Mc- 
Keesport perhaps requires the appli- 
cation of a greater amount of chem- 
icals per million gallons than any 
other water in the country, and the 
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satisfactory results obtained should 
go a long way toward dissipating the 
somewhat prevalent idea that the use 
of chemicals in water treatment is in- 
jurious to health. 





EFFECT OF SEWAGE AND SEWAGE GASES ON 
CONCRETE.* 


By Sydney H. Chambers, Engineer tothe Hampton Urban District Council, 
Hampton, England. 


HE subject of the present com- 

munication, the author stated, 

was one in regard to which it 
might be assumed that the available 
evidence was either inconclusive or of 
a more or less negative character. 
-For, notwithstanding that cases were 
on record of destructive changes in 
tanks and sewers, the opinion tended 
to prevail that when the concrete con- 
struction was sound no marked disin- 
tegration need be anticipated, either 
from sewage or from its emanations. 

The author’s experience, however, 
did not support this view, and it was 
to the elaboration of this, the positive 
side of the question, that he desired 
to direct attention. During the last 
five or six years he had had very spe- 
cial opportunities for studying the 
problem. 

In order to be in a position to more 
fully appreciate the disintegratory 
changes occurring at Hampton, and 
the deductions drawn from them, the 
author thought it was necessary to de- 
seribe, even though briefly, the in- 
stallation in question, and to state 
the character of the sewage, as well 
as to outline the nature of the mate- 
rials used in the construction of the 
tank and channels. 


THE HAMPTON INSTALLATION. 


The nature of the sewerage system 
was water carriage, primarily flowing 
by gravitation, and, secondarily, raised 
by plenum pneumatic power. The 
sewerage was entirely and completely 
on the separate system. The installa- 
tion consisted of a screening chamber, 
two detritus tanks, a hydraulic tank, 
and triple-contact beds, and an air- 
purifying filter. 

The sewage on its arrival at the 
works was delivered from the rising 
main into the screening chamber, and 
after passing through the screen, was 
conveyed by a channel to the detritus 
tanks. From these tanks the sewage 


*Abstract by The Surveyor and Municipal and County Engineer of a paper be- 
fore the Concrete Institute. 


entered the hydrolitic tank, which, to- 
gether with the detritus tank, was in- 
stalled in 1908. The disposition of the 
tank was such that the main buik of 
the sewage—80 per cent.— passed 
through at a comparatively high rate 
of flow, issuing in four hours as a 
clarified liquid, while the small vol- 
ume—20 per cent.—containing the de- 
posited matters, was sixteen hours in 
the tank. After flowing over the weirs 
of the first portion the liquid entered 
a channel which led to the second por- 
tion of the tank, consisting of four hy- 
drolysing chambers arranged in se- 
quence, and filled. with large flint 
stones. The liquid having taken three 
hours in its passage through these 
four chambers, entered the lower chan- 
nel, which conducted it to the contact 
beds. 

The screening chamber, the tank, 
and the channels leading to and from 
the tank, as also the effluent channel 
of the primary contact beds, were 
covered in. The entire installation 
was ventilated by the hydro-mechani- 
cal system of sewer ventilation, and 
the withdrawn gases were purified by 
being passed through an air filter. 

The sewage of Hampton was of a 
strong domestic character. It had un- 
dergone thorough disintegration by 
the lifting operations, and by the pu- 
trefactive changes occurring in the 
rising main. It was malodorous on its 
arrival at the screening chamber, 
where as it left the rising main, it 
evolved sulphuretted hydrogen and 
other bad-smelling compounds. The 
liberation of these gases constituted 
a nuisance necessitating the screening 
chamber, channels, and tank being cov- 
ered in, and means being provided for 
drawing a large volume of air through 
them before discharging the gases into 
the atmosphere. 


THE CONCRETE USED. 
The whole of the tank and channels, 
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the author said, were constructed of 
Portland cement concrete. The walls 
of the tank are 6 ft. 6 in. in thickness 
at the base, and 1 ft. 6 in. at the top, 
and are strengthened by tie-rods; the 
roof was 6 in. in depth and was rein- 
forced by “expanded metal” paving 
slabs. The work was executed by de- 
partmental labor, and the best ma- 
terials were used. 

The concrete was composed of 1 
part of Portland cement properly 
mixed with clean water and 6 parts 
of ballast thoroughly free from loam, 
clay, mud or dirt of any kind, and no 
material was allowed to be used larger 
than would pass through a 2-in. screen. 

The makers of the “indurated” pav- 
ing flags state that they are composed 
of Mountsorrel granite chippings, 
washed and crushed to pass through 
a 4%-in. mesh sieve, and heavy Port- 
land cement made by themselves, the 
raw material for which is obtained 
from the Barrow-on-Soar blue lias 
beds. The materials are mixed in the 
proportion of 1 part of cement to 3 
parts of granite. 


EFFLORESCENCE. 


Early in 1905, a few months after the 
hydrolytic tank had been put into use, 
it was noticed that the roof and walls 
of the hydrolysing chambers above the 
liquid level were white or yellowish in 
appearance. This efflorescence was 
not crystalline in structure, but was 
of a chalky subsistence, and resembled 
distempered work on a damp wall. On 
examination it was found to be due to 
a thin covering of sulphur, which could 
be easily removed by rubbing. Later 
the face of the walls and the roof in 
the second part of the tank showed 
signs of peeling, and the concrete ap- 
peared to be disintegrating. A _ thor- 
ough inspection of the installation was 
thereupon made. 


DISINTEGRATION. 


At the screening chamber nothing 
appreciable was observed, either at the 
highest water level or on the under- 
side of the roof. The concrete was 
sound, and when struck had a good 
ring. Immediately adjoining this 
chamber was the main sewage inlet 
channel, along which the whole of the 
gases pass to the main air duct leading 
to the air filter. At this point siots 
were made in the concrete to receive 
a dam; the concrete at the back of the 
grooves was found to have disinte- 
grated, although the sides were per- 
fectly sound. 

Further along this channel it was 
observed that the greatest disintegra- 
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tion had taken place on the walls at 
the liquid level. Owing to variations 
in the flow of the sewage, the level of 
the liquid in the tank and channels 
rose and fell; thus a certain area of 
the walls was constantly immersed in 
the sewage, and then exposed to the 
air. This area was, consequently, 
even when not immersed, much wetter 
than the part of the walls which was 
always above the level of the liquid. 
The latter area at this point showed 
crosion, which, however, had not pene- 
trated so deeply as that at the level 
of the liquid itself. At the liquid level 
there was a deep groove in the con- 
crete, and above this the face of the 
work had bulged out and lost its na- 
ture. 

The first portion of the tank—i. e., 
the hydrolytic tank proper—appeared 
to have suffered very little. The walls 
and roof had only the slight sulphur 
deposit. At the liquid level, which va- 
ried less than in the channel, there 
was a slight erosion. The second part 
of the tank—i. e., the hydrolysing 
chambers—was found to have suffered 
in places to a marked degree. It was 
observed on breaking through the ero- 
sion on the surface that the concrete 
at the back was moist, soft and gritty. 
Also, it was noticed that increased 
dampness constituted an important 
factor in the destruction of the con- 
crete, for the lower parts of the ver- 
tical faces of the beams supporting the 
roof were more affected than the up- 
per parts. The lower portions of the 
vertical walls of the tank also were 
more eroded than the opper. At the 
liquid level the concrete had been se- 
verely attacked, and a deep groove 
existed in it. 


CONCRETE IN HYDROLYTIC 
TANK. 


ANALYSES OF 


Two samples of surface concrete 
were taken above and below the liquid 
level, and the following was the re- 
sult of the analysis: 

Below Above 


nae ~ i gesion level. 
nsound. 


Appearance.........+. pony White 
| | re Hard ey 
Ratio cement tosand.. 1: 2 
Sulphateoflimeinc’m’t Trace 66 a cent. 


CONSIDERABLE DETERIORATION. 


The same pronounced effect was to 
be seen in connection with the con- 
crete blocks, which were grooved to 
receive sliding boards and _ project 
above the liquid level; these blocks 
had in many instances crumbled away 
to such an extent as to be almost 
shapeless. Recently these chambers 
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were emptied, and it was found that 
the concrete below the liquid level 
was perfectly sound and in a good 
state of preservation. 

The lower channel conveying the 
liquid from the tank to the contact 
beds revealed the same characteris- 
tics as were observed in the upper 
channel, but the portion at the liquid 
level was very much more markedly 
affected. 


ANALYSES OF THE DISINTEGRATED CON- 
CRETE IN THE CHANNELS. 


Samples taken of the lining of the 
sides and covering gave the following 
analysis: 

Ratio. Sulphate of lime 


Cement. Sand. in cement 
1, Concrete at vary- 


ing liquid level 1 2 170.26 per ct. 
2. Underside of slab 
forming cov’r’g 5 1 174.61 per ct. 


The air duct taking the gases from 
the effluent channel of the primary 
beds and communicating with the tank 
outiet channel was found to have a 
coating similar in appearance to that 
observed on the underside of the cov- 
ering to the channels. 


ANALYSES OF CONCRETE IN AIR DUCT. 


Analyses of this coating were made, 
with the following results: 


Ratio. Sulphate of lime 


’ Cement. Sand. in cement 
Underside of slab 
forming cover- 
of air duct ..... 2 1 10.71 per ct. 


CONVERSION TO SULPHATE OF LIME. 


The point to observe in the above 
analyses was the conversion of the 
lime in the cement into sulphate of 
lime, the sulphur being obtained from 
the sewage flowing through the tank 
and channels, as well as from the 
gases expelled from the sewage, and 
contained in the air withdrawn from 
the several parts of the installation. 


SUGGESTED EXPLANATION. 


Much thought had been given to the 
explanation of the foregoing observa- 
tions, and it had been concluded that 
the effects had arisen from the pu- 
tridity of the sewage and the oxida- 
tion of the putrid products by the air 
supply. The main erosive effect was 
at the varying liquid level, and was 
there dependent upon the amount of 
sulphuretted hydrogen in solution in 
the liquid. The gas was compara- 
tively small in amount in the incoming 
sewage and in the liquid in the hydro- 
lytic tank, and increased as the liquid 
passed through the hydrolising cham- 
bers. The results of this were espe- 
cially well shown in the two chan- 
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nels; the alternate wet and dry area 
of the upper channel conveying the 
sewage from the rising main was less 
markedly affected, while in the lower 
channel the corresponding area was 
severely attacked. So with the two 
parts of the tank; the first part into 
which the sewage was delivered, and 
wherein comparatively little putrefac- 
tion took place, had not been affected 
to anything like the extent that the 
second part or hydrolising chambers 
had. 

When the level of the liquid fell it 
left the concrete which it previously 
covered wetted with a liquid contain- 
ing sulphuretted hydrogen in solution. 
This wet surface was then exposed to 
the action of the air supply, which 
oxidised the sulphuretted hydrogen 
with the production of sulphur and 
sulphuric acids; these decomposed the 
concrete, the lime being converted 
finally into sulphate of lime. What 
the exact nature of the intermediate 
compounds was could not be stated, 
as none of them had been isolated, 
but it was probable that the active 
agent was sulphurous acid, as it was 
known that cement was insoluble in 
sulphuric acid. When the liquid rose 
again, the decomposed concrete was 
washed away either wholly or in 
part, and a fresh surface was exposed 
to action when the liquid fell again. 
It was the continuation of this cycle 
which led to the formation of the 
grooves at the varying liquid level. 


CONCRETE ABOVE THE LIQUID LEVEL. 


The erosive effects on the concrete 
above the liquid level were depend- 
ent upon the sulphuretted hydrogen 
evolved from the liquid and mixed 
with the air supply. Some of this gas 
was dissolved by the moisture which 
was present on the walls and roofs, 
from evaporation and condensation; 
it was then oxidised by the air, and 
decomposed the concrete as described 
above. In this case the decomposed 
concrete either remained as a coating 
on the surface, peeled off, or crumbled 
away. 


EFFECT ON CONCRETE TUBES. 


In order to observe the phenomenon 
on concrete tubes, two 9-in. concrete. 
tubes were selected, which were sup- 
plied by the makers of the paving 
slabs previously referred to, and were 
composed also of similar materials in 
the same proportion. One of the tubes 
was coated with Dr. Angus Smith’s 
composition (coal tar, pitch, linseed 
oil, and resin). They were placed side 


by side in the second part of the tank 
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in such a position that they would be 
subjected to the rise and fall in the 
level of the liquid. At low level the 
tubes were not in contact with the 
liquid, and at high level the liquid rose 
to half the diameter. 

After the tubes had remained in the 
tank for eight months they were taken 
out and examined. The coated tube 
did not appear to have been affected, 
other than at the highest liquid level, 
where a thin line could be observed, 
and when struck it was found hard 
and had a good sound. It was noticed 
that there were two areas on this tube 
without any coating, due no doubt to 
its having been placed upon two sup- 
ports to allow it to dry; these areas 
were soft on the surface and similar 
to the uncoated tube. With these ex- 
ceptions the tube appeared to be in 
as good a condition as when first 
placed in the tank. On the other hand, 
the uncoated tube had a distinct line 
at the highest liquid level, which was 
found to be soft, and when tapped 
with a chisel had a dull sound; the 
interior of the tube which had been 
immersed appeared soft and had a 
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dull sound when struck; the portion 
of the tube above the liquid level was 
unaffected, and when struck had a 
clear ring. 

The author then referred to other 
cases of disintegration of concrete by 
sulphur compounds. 


CONCLUSIONS. 


The deductions to be drawn from 
the investigations were that the gases 
in solution in sewage, and those ex- 
pelled from it, arising from its de- 
composition, do act injuriously upon 
Portland cement concrete, notwith- 
standing the fact that the concrete is 
constituted of sound and good mate- 
rials, when the following conditions 
prevail: 

(1) A high. degree of putrescence 
of the sewage. 

(2) A moistened surface, which 
held or absorbed the putrid gases. 

(3) The presence of a free air 
supply. 

Further, that in the absence of one 
or other of the above enumerated fac- 
tors little danger from erosion need 
be feared. 





FACTORS THAT SHOULD BE CONSIDERED IN MAKING 
STREET LIGHTING CONTRACTS.* 


By S. M. Rust, Greenville Electric Light and Power Co., Greenville, O. 


HERE are 143 private corpora- 
tions in Ohio engaged in the busi- 
ness of furnishing electricity to 
the public, and of this number more 
than three-fourths are dependent upon 
the street lighting of their respective 
municipalities for their financial suc- 
cess. In almost every other line of 
business when the success or failure 
of the entire concern depended upon 
the business of one customer the fac- 
tors which enter into that business 
would be well known to both parties 
and a basis arrived at which would be 
satisfactory to all concerned in the 
contract. But in making street light- 
ing contracts with municipalities the 
game so far has been a catch as you 
can affair with one side at least gen- 
erally ignorant of what they were 
doing and suspicious of the other be- 
cause they were ignorant and because 
they were of necessity compelled to 
deal with a monopoly. 
I think it will be agreed by all pres- 
ent that if this part of the lighting 
business was understood by the mu- 


nicipalities as well as by the com- 
panies making the contracts, there 
would be better prices and more sat- 
isfactory contracts made. 

It is not my intention to state just 
what the prices for street lighting 
should be, as prices must vary with 
different localities and are dependent 
upon the amount of lighting, cost of 
fuel, cost of equipment and labor, 
kind of lights, lengths of contracts, 
etc., but there are some factors which 
enter into this branch of the light- 
ing business which each party to the 
contract should know of and for which 
they should make due allowance in 
making such agreement. These fact- 
ors I group into the folowing heads: 

Length of contract, kind and num- 
ber of lights, changes in position of 
lamps, outages, schedule burned, time 
of payment, costs of service and man- 
ner of contracting. 

The length of time that a street 
lighting contract should run is a very 
essential factor to be considered by 
both parties to the bargain. The stat- 


*From a paper before the Ohio Electric Light Association. 
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utes of Ohio have fixed the maximum 
at ten years. The question is, should 
contracts be for any less period. If 
the company is a progressive one and 
keeps abreast of the times in adopting 
new improvements for their street 
lighting service, it should most as- 
suredly not be less, as every such 
company can count upon completely 
changing its street lighting equipment 
at least once in every ten years, and 
this calls for an outlay that shorter 
time contracts will not justify. Every 
street lighting contract should pro- 
vide that the company furnishing the 
lights should have the right to change 
their system to a newer or better sys- 
tem of equal or better intensity during 
the life of the contract, subject to the 
approval of the Council or Board mak- 
ing the contract. Instead of this pro- 
vision injuring the municipality, it 
would benefit it by giving it the ben- 
efit of the improvements in electrical 
service which are appearing quite fre- 
quently, and it would be an incentive 
to the company to furnish the city 
with the best and up-to-date service. 
The proper method of dealing with 
outages is probably yet to be found. 
To compel the company to stand the 
exact price of the lamp when it is 
extinguished and should be burning 
is unfair to the company, because of 
the equipment cost and fixed expenses 
which always exist, while to excuse 
the company for continued outage 
would likewise be unfair to the mu- 
nicipality. A good plan is to agree 
in the contract just what the outage 
should be per hour per lamp, and it 
is suggested that the amount be two- 
thirds of the price received for the 
lighting of the lamp. 

The kind of lamps to be used in 
lighting a town or city must depend 
somewhat upon the size of the mu- 
nicipality. Companies should be care- 
ful not to overlight a city in the be- 
ginning, as all municipalities grow rap- 
idly and there is a constant increase 
in the number of light wanted, the 
lighting bill may become too great in 
comparison to other city expenditures 
and produce dissatisfaction. While 
most municipalities do not make any 
mistake in this regard and are gen- 
erally under lighted, there are some 
that have more lights than the city 
can well afford to pay for. This is 
like overselling a man in goods. He 
may pay for the goods, but always re- 
sults in a dissatisfied customer. So 
far there has been nothing invented 
for street lighting superior to the arc 
lamp. Its reliability, invention of its 
rays and ease of arranging its circuits 
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had made it a favorite in any contract 
for street lights. In view of the re- 
cent inventions of the series tung- 
stens, a price should always be agreed 
to for the installation of smaller units 
in out of the way places in order that 
the city may light dark spots at a less 
cost than the are lamp, which is too 
large for the purpose. Series tungs- 
tens are now made to fit the amperage 
of almost every size arc lamp and 
can be installed on the same circuit 
and operated simultaneously with the 
are lamps. Reports from this class of 
lighting are all favorable as to its 
satisfactory operation and length of 
life. In the smaller municipalities it 
is a question whether the series tungs- 
ten will not in time supplant arc light- 
ing entirely. Its economy of consump- 
tion and consequently lower price will 
enable the introduction of a largely 
increased number and avoid the shad- 
ows of foliage, which is always dense 
in the smaller towns. 

The number of lights that a muni- 
cipality can use will determine in some 
measure the price that should be paid. 
At the end of this paper will be found 
an estimate of the cost of operating a 
100 lamp street lighting outfit and it 
may be safely said that if the number 
is decreased the cost is increased and 
further that. the price for a_ street 
lamp should not be fixed without tak- 
ing into consideration the fact that 
the fixed expenses of the plant, some- 
times called overhead expenses, will 
be the same whether 50 or 100 are con- 
tracted for. 

The schedule that lamps are to be 
burned must also depend upon the size 
of the municipality. The writer is in- 
clined to think that it is a mistake to 
furnish all night and every night serv- 
ice in towns of less than 5,000 inhabit- 
ants. For such towns a moonlight 
schedule is preferable, but every con- 
tract should provide that in case ‘the 
nights are cloudy or stormy, that the 
lights should be burned during such 
conditions. Where the town is above 
5,000 and under 10,000 inhabitants, it 
is a very good plan to have the con- 
tract provide for four lights off in 
each month, unless they are stormy or 
cloudy. By doing this the plant is 
enabled to make repairs to its arc 
lighting equipment, without sustain- 
ing outages, and plants in cities of 
this size can not afford to have so 
large an equipment as will guarantee 
continuous service. Cities that are 


above 10,000 will usually require all 
night and every night service, and 
cities of this class will usually justify 
a sufficiently 


extensive’ electrical 
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equipment, that will enable the com- 
pany to give every day service on its 
street light service without inconven- 
ience. 

The time at which bills should be 
paid should always be stated in the 
contract. It is preferable to make it 
monthly. To allow bills to grow too 
large causes the public to murmur at 
their size, and in addition it is just 
as easy for the city to appropriate in 
its semi-annual appropriation as it is 
to allow bills to run on and be paid 
quarterly or semi-annually, besides it 
is a great convenience to the company 
to have the use of the money, as the 
sum usually received for street light- 
ing is sufficient to take care of the 
operating costs in a _ considerable 
measure. 

The manner of contracting in Ohio 
has been the subject of considerable 
controversy, but it seems to be the 
practice to make such contracts with- 
out competitive bidding, as a very 
large proportion of the contracts of 
Ohio have been made without such 
bidding. Section 2491 of the Revised 
Statutes, provides, that the muncipal 
corporation may contract with such 
company for supplying with electric 
light, natural or artificial gas, for the 
purpose of lighting the streets, squares 
and other public places and buildings, 
in the corporate limits. And Section 
1536—205, and being Section 45 of the 
Municipal Code, provides, “that the 
council of any city may authorize and 
the council of any village may make 
(subject to the provisions of Section 
2491 and 3551 of the Revised Statutes 
of Ohio), a contract with any person, 
firm or company for lighting the 
streets, lanes, lands, alleys, squares 
and public places in the municipal cor- 
poration, for a period not exceeding 
ten years, and the requirement of a 
certificate that the necessary money 
is in the treasury shall not apply to 
such contract.” 

Interpreting this latter section ac- 
cording to its language, it would be 
impossible for the council to authorize 
the board of public service, in a city, 
to make a contract until such person 
had been ascertained, and it was evi- 
dently the intention that the council 
should authorize a contract with a 
company and in cities the board of 
public service would have to carry out 
the contract, as authorized by the 
council. In over three-fourths of the 
cities of Ohio, this course has been 
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followed and should be the proper 
course followed. There should be an 
amendment to the statutes of Ohio, 
clearly defining the manner of making 
the contract, and such contract should 
not be let by competitive bidding. 

The costs which enter into street 
lighting should receive very careful 
consideration from the company. I 
am of the opinion that many street 
lighting contracts are made below ac- 
tual cost.. The following figures are 
based upon the average cost of a small 
plant of 100-are light capacity, taking 
into consideration cost of construc- 
tion, maintenance and operation and 
using the standard enclosed arc sys- 
tem: . 

I estimate that each lamp will con- 
sume 600 watts per hour, and the time 
of burning 4,000 hours per year, this 
will make a total consumption of 2,400 
kilowatt hours, or 3,217 horsepower 
hours per lamp per year. Estimating 
that the average small plant will re- 
quire 6 Ibs. of coal per horsepower, 
the coal consumption for each lamp 
would be 9.65 tons, which figured at 
$2.50 per ton in front of the boilers, 
would be $24.12. The lamp will have 
to be trimmed about 50 times, and I 
estimate the cost of trimming at $1.00. 
It will consume 50 pairs of carbons, 
which figure at $2.30. The repairing, 
time and material would amount to 
$5.00, cost of installing about $120.00 
per lamp, and figuring 10 per cent. de- 
preciation, would amount to $12.00 
per year. Cost of labor and salaries 
would aggregate $12.00 additional and 
the interest upon the investment $7.20, 
or a total cost of $63.62 per year. 
That these figures are certainly low, 
I would refer to the report of the com- 
mission appointed for St. Louis, to 
investigate the advisability of that city 
providing its own street lighting sys- 
tem, in which they found that the cost 
of operating an arc lamp for a city 
the size of St. Louis, would be approxi- 
mately near $70.00 per annum. 

The writer is inclined to think that 
the time has arrived to educate the 
people on the costs of producing elec- 
tricty, and instead of dealing with a 
municipality as if you were handling 
something that was myterious, the fac- 
tors which enter into such contract 
should be known and understood by 
all parties thereto. When it comes, 
the prices for street lighting will be 
mc e equitable and will not be lower 
than they are now. 
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BRICK PAVED HIGHWAYS.* 
By W. P. Blair, Indianapolis, Ind. 


turer of a machine or appliance 

should follow it into the hands 
of: the consumer, that he should in- 
struct and advise as to the manner 
and method of its use in order to ob- 
tain the best possible service, has for 
years been accepted as_ perfectly 
proper. It is conceded that a sensible 
manufacturer designs his product for 
public appreciation, and the effort is 
to produce something that will wear 
indefinitely or serve its object most 
perfectly and depend upon increasing 
popularity in an ever-extending mar- 
ket to absorb the product. The manu- 
‘facturer who pursues any other course 
either fails to realize the market 80,- 
000,000 consumers offer, or is attempt- 
ing commercial suicide. 

New and untried articles are gen- 
erally put out by demonstrators and 
in recent years several of our largest 
and most successful manufacturing 
industries have been built upon the 
exploits of these so-called experts. 
The reaper grew into its present state 
of perfection not in the factory, but 
out in the wheat field, where repre- 
sentatives of different machines vied 
with each other to make the record 
cut under test conditions. Weakness 
thus exposed was immediately correct- 
ed, and in this line we no doubt have 
the survival of the fittest. 

That an article of such common, 
everyday knowledge as a brick needed 
any such expert demonstration was 
doubted by the manufacturer himself, 
and practically hooted at by the pub- 
lic, but as the public grows wiser it 
realizes how little it realiy does know. 

Probably one of the first branches 
of the clay industry which found it 
necessary to employ experts was the 
drain tile man, who found himself 
flooded with complaints that water 
would not run through his tile, and 
who generally found that an attempt 
had been made to run it up hill in- 
stead of down, that there had been 
an attempt to put 8 inches of water 
through a 6-inch tiie, or that the whole 
trouble arose from an idea that the 
tile ought to take water through its 
pores instead of at the joints, and 
with this in view, a tile so soft had 
been employed that it was soon dis- 
solved and the flow stopped. 

There is perhaps no part of munici- 
pal work which has been subject to 
more experiment .than street pave- 


MM tire the interest of a manufac- 


ments. There is no part of the work, 
on the other hand, that is simpler of 
solution in a way to be satisfactory 
to the user, economical to the tax- 
payer, and a credit to an administra- 
tion. The solution is a brick pave- 
ment carefully, properly constructed, 
in the manner which the manufac- 
turers recommend and which they are 
endeavoring to impress upon the serv- 
ants of the public, and which to ob- 
tain they are bringing as much influ- 
ence to bear as is possible to exert 
through the channels of legitimate ad- 
vertising and publication for free dis- 
tribution of text books upon the sub- 
ject. 

The effect of this campaign is to 
at least occasionally secure a piece of 
pavement which is an object lesson 
to the neighboring towns and a stim- 
ulus to the business in that commu- 
nity, for, once the merits of a thor- 
oughly good brick pavement become 
known, the property owners, who pay 
the bills, insist that no other mate- 
rial be used. In spite of these proven 
conditions, however, we find an occa- 
sional manufacturer who is so indif- 
ferent to his own interests that he 
allows, without expostulation, his ma- 
terial to be used to its greatest dis- 
advantage and refuses to bear his 
proportion of the expense necessary to 
an education of the public. Gradually 
competition closes in around him and 
his plant is offered for sale, the con- 
fidence in his material destroyed at 
home and its reputation gone in out- 
side markets—simply a result of a 
short-sighted policy, avoiding respon- 
sibility after his product has passed 
his kiln doors or he has received his 
money. 

The effect of the attitude of the 
manufacturer of paving brick upon 
the public is far more serious and 
far-reaching. Truthful, reliable infor- 
mation upon the subject of paving ma- 
terial in general, and the manner of 
constructing brick streets in particu- 
lar, means the saving of thousands of 
doilars annually to the taxpayer in 
repairs and maintenance, as well as 
first cost, and means comfort and sat- 
isfaction to all who use the public 
highways, to say nothing of the cheap- 
ened cost of transportation. 

Engineering problems have _ been 
many and varied during the last past 
decade. In the designing and building 
of bridges and edifices of many kinds, 


*A paper before the National Brick Manufacturers’ Association. 
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in the building and equipping of steam 
and electric lines, water works and 
electric lighting, the skill and inge- 
nuity of the engineers has kept pace 
with the progress of ciivilizing ad- 
vancements. It is a fact, however, in- 
explicable as it may be, that the de- 
signing and construction of vitrified 
brick roadways, as they have been 
built for the most part in the last ten 
years has been a wanton waste of 
money; viewed from an engineering 
standpoint, a disgrace to some one and 
an awful burden upon the taxpayers. 

At whose door this responsibility 
shall be laid, I will not undertake to 
determine. Interested as I am in the 
brick business, if I could revolutionize 
this condition of things I would gladly 
do so. I believe the engineers of the 
country can, if they will, so change 
the practice in building vitrified brick 
roads that those that are to be built 
in the future shall be similar in qual- 
ity to those that are found in such 
cities as Cleveland and Sandusky, 
Ohio, and Grand Rapids, Mich. Re- 
gardless of the influences that have in- 
duced and persuaded brick street 
building as now obtains, is it not pos- 
sible to reach such a certain conclu- 
sion by reasoning together as will 
properly direct and cause us to build 
brick streets at their best? 

I have been actually present on few 
jobs where the sub-grade has been 
properly and carefully prepared so 
that it conformed to the grade of the 
finished street. The sub-grade is often 
devoid of any proper compression. In 
most instances, no two consecutive 
square yards are alike; ‘one square 
yard may be to grade, but the next 
one may be I inch below grade, but 
exactly to grade is a condition not 
found. (Not infrequently the specifi- 
cations require the use of a roller so 
heavy that it is quite impossible to 
compress the sub-grade at all.) 

In the very next step it necessarily 
follows that a uniform thickness of 
foundation is impossible. However, 
the first defect mentioned might be 
cured to a very considerable extent 
(by increasing the concrete in depth 
wherever necessary), but here we are 
met by the contractor’s selfish  in- 
terest, and it is next to impossible 
to compel him to put in more than 
the required depth of concrete founda- 
tion that the surface of it may be uni- 
form with the. grade of the finished 
street, and that it be made smooth, 
for it is absolutely essential in the 
construction of a brick street that the 
surface of the concrete foundation be 
made smooth. Now, what I mean by 
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smooth is, not that it shall be per- 
fectly smooth; rather, that it shall be 
so nearly smooth that no depression 
shall be found or elevation permitted 
exceeding a quarter of an inch above 
or below the proper grade. 

I know that for the engineer to re- 
quire this condition of surface is often 
met with a very serious objection. I 
have had many contractors insist that 
it is not possible to procure either 
broken stone or gravel in size or in 
any proportion of mixture making 
possible this requirement, and engi- 
neers requiring it have been denomi- 
nated cranks, to my knowledge. Yet 
concrete foundations have been put in 
exact accordance with the contract 
specifying that this shall be done. 
Without such a prerequisite there is 
no possibility of using a 2-inch sand 
cushion upon which the brick are to 
be laid. 

But why a 2-inch sand cushion? 
And why not a 1-inch sand cushion, as 
is known to have been called for by 
the government in one of its navy 
yard specifications, and under which 
proposals are to be received within a 
few days. Why not 1 inch? Simply 
for the reason that 1 inch will not 
afford sufficient relief from the vibra- 
tion formed by the impact of hoof or 
vehicle upon the street. The sugges- 
tion may be made that the brick 
should be hard and tough enough to 
withstand the action of the vibration, 
but not so. Take away all relief and 
what is the result? With a small tack 
hammer you may chip and in a very 
short time the entire brick may be 
broken away, if it be placed upon an 
entirely rigid surface. 

Why 2 inches? Without ur“*ertak- 
ing to give you the physical reason, I 
will simply say that a 2-inch sand 
cushion does afford the necessary re- 
lief to protect the brick against chip- 
ping and destruction from the vibra- 
tion to which it is necessarily sub- 
jected. 

Why not more than 2 inches? For 
the very reason that it is impossible 
to compress exceeding 2 inches to a 
condition that wiil afford any support 
to the load to which it will be sub- 
jected incident to ordinary travel. 

So the brick must have this neces- 
sary relief; they must have the neces- 
sary support, in order that the surface 
of the pavement under constant use, 
will remain free from depressions; in 
order, also, that the cement filler with 
which the interstices are filled be not 
necessarily subjected to a strain that 
might shatter, crush or tend to crush 
such joints. A brick street, to be en- 
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tirely satisfactory, must be entirely 
free from depressions, every part con- 
forming to the grade. This condition 
must obtain at its construction and 
remain so during its use, so that the 
traction resistance shall be at a mini- 
mum and the wavy condition avoided. 
This result must be anticipated in the 
preparation of the sand cushion, first 
spread at the estimated depth of 2 
inches and these depressions avoided 
by the use of a hand roller, weighing, 
say, from three to four hundred 
pounds; additional sand applied, rolled 
and screened again, I should say, at 
least three times. At the last screen- 
ing it will be found that the uncom- 
pressed sand will not be over %-inch 
in depth at any one point. With such 
a condition it can be readily perceived 
that when the brick shail have been 
placed upon such a cushion, no great- 
er compression will follow the use of 
the roller upon the brick than is neces- 
sary to take care of the uneven height 
of the brick themselves. 

It is certain also that in ironing out 
what few depressions remain and com- 
pacting the brick into the cushion, but 
very little sand will be pushed into 
the interstices by the final rolling. By 
this suggested method the grade of 
the firfished street may be conformed 
to most perfectly. It is often the case 
that specifications should contain ex- 
press directions as to manner and 
method of work; otherwise, it would 
not be possible to reach results de- 
sired. This is particularly so in brick 
street construction. 

The brick should be dropped in 
straight lines upon the sand cushion, 
with the best edge of the brick upper- 
most. Economy for the contractor 
would require that the brick be 
brought to and deposited within reach 
of the person who actually lays the 
brick in a way that will accommodate 
his method of dropping them in place, 
insuring the best edge uppermost. Yet 
many contractors will insist that drop- 
ping them in any way, wrong edge or 
right edge up, in the street and then 
paying for the service of a man to 
turn them over with tongs is an eco- 
nomical method. But, previous to 
dropping the brick in the street, atten- 
tion must be given to the necessary 
provision for expansion cushion next 
to the curb. It too frequently happens 
the arrangements for this are impro- 
vised without thought as to results. 

The board should be prepared by 
beveling a joint eight (8) inches in 
width, the thickness determined large- 
ly by the width of the street. Even 


in a narrow street the expansion cush- 
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ion should not be less than 1 inch; 1%4- 
inch for a 30-foot street, and 114-inch 
for a width exceeding 30 feet. This 
board should be placed next to the 
curb, worked slightly into the sand 
cushion before the brick are laid, and 
remain until the street is finished in 
all other respects, after which it 
should be removed within twenty-four 
(24) hours following the application of 
the cement filler. The board beveled 
and being eight (8) inches in width, 
it is very easily and rapidly removed, 
leaving a perfect groove in which to 
pour the cushion material. 

After the brick are dropped into the 
street the surface should be swept, 
precaution theretofore exercised that 
no brick go into the street which are 
dirty, or, after in, that they are not 
made so by use, as it is impossible 
for the cement filler to adhere to a 
dirty surface. After the sweeping, 
thorough rolling must take place by 
the use of a roller not weighing over 
five (5) tons. 

As to the filler, the most difficult 
problem is to convince the public of 
the utter worthlessness of all other 
fillers in comparison with the cement 
filler, and to bring about a full appre- 
ciation of the necessity of the proper 
application of the cement filler. A 
cement filler that is mostly cement is 
too brittle, and one that is less than 
in proportion of one to one is too weak 
and soft. The specifications must 
therefore call for a proportion of one 
to one, and the necessary. skill must 
be employed to put in place in such 
proportion; if otherwise, the so-called 
cement filler is unsatisfactory. Com- 
pliance with the simple rules we em- 
ploy will secure the result, exacting, 
but easy and economical to follow. 
Why not follow them rather than the 
hundreds of different methods that in- 
variably bring a failure? 

The filler shall be composed of one 
part each of clean, sharp sand and 
Portland cement. The sand should 
be dry. The mixture, not exceeding 
one-third bushel of the sand, together 
with a like amount of cement, shall be 
placed in the box and mixed dry, until 
the mass assumes an even and un- 
broken shade. Then water shall be 
added, forming a liquid mixture of the 
consistency of thin cream. 

The sides and edges of the brick 
should be thoroughly wet before the 
filler is applied, by being gently sprin- 
kled. From the time the water is ap- 
plied until the last drop is removed 
and floated into the joints of the brick 
pavement, the mixture must be kept in 
constant motion. 
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The mixture shall be removed from 
the box to the street surface with a 
scoop shovel, all the while being 
stirred in the box as the same is be- 
ing thus emptied. The box for this 
purpose shall be 4 feet 8 inches long, 
30 inches wide and 14 inches deep, 
resting on legs of different lengths, 
so that the mixtures will readily flow 
to the lower corner of the box, the 
bottom of which should be 6 inches 
above the pavement. This mixture, 
from the moment it touches the brick, 
shall be thoroughly swept into the 
joints. 

Two such boxes shall be provided in 
ease the street is 20 feet or less in 
width; exceeding 20 feet in width, 
three boxes should be used. (See 
specifications for making same.) 

The work of filling should thus be 
earried forward in line until an ad- 
vance of 15 to 20 yards has been made, 
when the same force and appliance 
shall be turned back and cover the 
same space in like manner, except to 
make the proportions two-thirds Port- 
land cement and one-third sand. 

To avoid the possibility of thicken- 
ing at any point, there should be a 
man with a sprinkling can, the head 
perforated with small holes, sprin- 
kling gently the surface ahead of the 
sweepers. 

Within one-half to three-quarters of 
an hour after this last coat is applied 
and the grout between the joints has 
fully subsided and the initial set is 
taking place, the whole surface must 
be slightly sprinkled and all surplus 
mixture left on the tops of the brick 
swept into the joints, bringing them 
up flush and full. 

After the joints are thus filled flush 
with the top of the brick and suffi- 
cient time for hardening has elapsed, 
so that the coating of sand will not 
absorb any moisture from the cement 
mixture, %-inch of sand _ shall be 
spread over the whole surface, and in 
case the work is subjected.to a hot 
summer sun, an occasional sprinkling, 
sufficient to dampen the sand, should 
be followed for two or three days. 

It is impossible in a paper of this 
kind to enter into and discuss all the 
details of construction essential in 
building of a vitrified brick street at 
its best. But is not their importance 
of sufficient interest to command se- 
rious attention? In 1909, 8,000,000 
square yards of brick pavements were 
laid in Indiana. 

The difference in cost between a 
good brick street and a bad brick 
street is so little that it should not be 
considered. It is true that a matter of 
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one, two or three thousand dollars in 
the cost of a whole street seems like 
a saving if a street could be built for 
less, but considered in connection with 
the cost of the whole street, which 
often ranges from forty to one hun- 
dred thousand dollars, the advantage 
to be gained by saving one, two or 
three thousand dollars is infinitesimal. 

As to the difference in actual cost— 
take, for instance, the foundation, the 
point wherein a brick street fails 
more often than in any other respect 
is that it is put in with a rough and 
uneven surface, instead of a smooth 
surface conforming to the grade of 
the finished street. Now, the _ in- 
creased cost necessary for the con- 
tractor to have the foundation smooth 
can not possibly exceed the cost of 
one of the roughest character 1 cent 
a square yard. If, however, this 
foundation is left in a roughened con- 
dition, in all likelihood the real value 
of the street, both as to its durability 
and possibilities of its use, decreases 
fully 50 per cent. 

Again, supposing the foundation is 
made right and a sand cushion of 1 
or 1% inches in thickness, or a sand 
cushion utilized on which the com- 
pression is very uneven, so that it can 
not be maintained at a uniform 2 
inches, in such cases the difference in 
cost of a sand cushion put in lacking 
in either quantity or condition can not 
possibly be accomplished at a saving 
of more than 1 or 2 cents a square 
yard less than one exactly and uni- 
formly 2 inches, thoroughly com- 
pressed. Yet the want of the uniform 
2-inch properly compressed sand cush- 
ion insures a percentage loss in the 
value of the street of more than 50 
per cent. 

Again, a step upon which depend 
the highest possibilities of the brick 
street—the proper rolling of the brick 
after they are in the street, and the 
ironing out of any slight depressions 
found to exist can not possibly differ- 
entiate in favor of insufficient and im- 
proper rolling exceeding even 1 cent 
a square yard. 

Again, as to the proper application 
and use of the cement filler, there is 
no excess of cost either in the use of 
cement as a filler or its proper appli- 
cation over and above that of an im- 
proper application, or the use of some 
soft, absolutely worthless filler that 
is often utilized for this purpose at a 
cost greatly in excess of the cement 
filler properly applied, the value and 
satisfaction of which meets every de- 
mand. 

To sum up, 


therefore, in actual 
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money expenditure, the difference in 
the construction between the good 
brick street and the bad brick street 
can not possibly exceed 10 cents a 
yard, to say nothing of the great ad- 
vantage to be obtained in the good 
brick street in meeting every possible 
requirement of an exacting public in 
its use, as well as securing the utmost 
economy by reason of the great dura- 
bility. 

All this is not said by way of com- 
plaint. The ability of the engineer is 
not doubted, but human nature is alike 
in all professions and in all callings. 
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Indifference toward many things comes 
alike to all of us—likewise our inter- 
est. So our attitude in this whole 
matter is one of petition. Our atti- 
tude is not much different from the 
little boy who closed his eyes and 
prayed for a white rabbit, but, on open- 
ing them, beheld no white rabbit. He 
closed his eyes a second time and 
prayed, with the same result. The 
third time he prayed vehementiy, not 
even closing his eyes, saying, “Lord, 
we want that white rabbit, and we 
want it now!” 





THE ELECTRICALLY DRIVEN WATER WORKS 


PLANT 


AT MATTOON, ILL.* 


By H. W. Clark, Superintendent. 


from a sand and gravel stratum, 

10 feet in thickness lying 65 feet 
below the surface, 50 feet of the over- 
lying material being impervious hard 
pan. The water works were built in 
1885, engine house and machinery was 
located about one-half mile from the 
principal source of supply, necessitat- 
ing the building of an auxiliary pump- 
ing station where steam was gener- 
ated for operating a submerged hori- 
zontal duplex pump, coupled onto a 
gang well system of ten tubular wheels. 
As the water consumption increased 
other tubular wells were made and 
such were pumped with direct acting 
vertical steam heads, the steam for 
same being piped from the boiler at 
plant, ‘a distance of 300 feet, and 
finally as other extensions were made, 
carried a distance of 900 feet to sup- 
ply these newly acquired wells. To 
further keep pace with the steadily 
increasing demands for water, after 
carrying steam by pipe line to the 
practical limit in distance, isolated, 
independent pumping stations were 
installed, three in number, each op- 
erating steam pumping heads. 

It can be readily seen that this plan 
of operation was quite expensive, 
bringing’ up the cost per thousand 
gallons of water pumped, quite high. 

After consideration of the various 
contemplated modes of operation from 
a central station; comparing the.costs 
of power from compressed air with 
that from electricity, and carefully 
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considering the costs of instailation, 
and comparative losses in transmis- 
sion, the writer favored electrical in- 
stallation and started an _ investiga- 
tion, in the fall and winter of 1904, 
of the successes of other electrical 
pumping stations, hoping to profit by 
the experience of other water works 
managements. I was greatly surprised 
at the very few plants found using 
electricity for pumping water, and 
was obliged to install this plant al- 
most wholly along new lines. 

Our wells which we wished to elec- 
trically equip consisted of nine in 
number (scattered over a territory of 
a radius of one-half mile, the center 
of power being about one-third mile 
from the central station.) 

These wells are of tubular’ con- 
struction, 10 inches in diameter, 65 
feet deep, each fitted with a Cook 
strainer 10 feet in length, surrounded 
by sand and gravel stratum. A six- 
inch drop line extending down inside 
of the 10-inch casing to bottom of 
strainer, contains brass working bar- 
rel of pump. On top of 10-inch casing 
and securely fastened thereto is the 
pumping head, the top of 10-inch cas- 
ing being hermetically. sealed, entire- 
ly independent from the drop suction 
line, there being properly fitted there- 
to vacuum gauge and pressure gauge 
with valves for operation to clean out 
strainer by back pressure of water, 
steam or air. 

Owing to existing conditions at our 
plant, it was desirable to pump our 


*A paper before the Missouri Electric, Gas, Street Railway and Water Works 
Association. 
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supply first from the wells into a large 
enclosed receiving reservoir then in 
use at our main pumping station and 
from there into our stand-pipe and 
distributing system, thus pumping the 
water twice, provided such could be 
done without additional expense over 
single pumping. 

In the installation of this plant we 
did not lose sight of the factor of re- 
liability and dependable service at all 
times, the importance of which is well 
known to every water works manager 
furnishing water to a community for 
fire protection. 

Our requirement in a power plant 
for our regular service was about 75 
h. p., with necessary reserve for emer- 
gency and fire purposes. 

Our old boilers (two 65 h. p.) with 
a working pressure of 80 lbs. were 
thrown out and replaced by two high- 
pressure boilers of 125 h. p. each for 
a working pressure of 150 lbs. Our 
two old horizontal domestic service 
and fire pumps of a capacity of 1,000,- 
00. gallons each were retained for re- 
serve fire service. 

Our new machinery installation con- 
sists of two high-speed tandem com- 
pound engines, each directly connect- 
ed onto Western Electric generators. 
These units are rights and lefts and 
set side by side, and so arranged that 
the shafts of units may be coupled 
together in a continuous line and eith- 
er engine may run either generator. 
The belt wheel on each engine ad- 
joins and is a part of the shaft cou- 
pling, and a single belt is run off of 
either of these wheels and over a 
double width pully of a Holyoke Dean 
double acting triplex pump of 1,000,- 
000 gallons capacity. The engine and 
generator units are of different sizes, 
one larger than the other; the smaller 
unit being for our present consump- 
tion, and the larger for reserve pur- 
poses, with a view of reversing plan 
of operation when the increased load 
becomes too great for the smaller unit, 
thus being able at all times to run 
our operating plant well up to its rated 
capacity, securing the greatest econ- 
omy thereby. 

Our smaller power unit comprises 
engine of size 8 inches by 13 inches, 
tandem compound, rated at 90 h. p.; 
the direct connected generator, 50 k. 
w. The larger unit ig engine of size 
9 inches by 16 inches by 12 inches, 
tandem compound, rated at 110 h. p., 
and direct connected generator, 75 k. 
w. The engine speed is 290 r. p. m., 
working steam pressure 140 lbs. The 
current is 550 volt d. c. 

These units generate current for op- 
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erating our motor driven pumps, pump- 
ing from wells into storage reservoir 
heads (9 in number delivering water) 
and they also operate the triplex pow- 
er pump which takes the water from 
storage reservoir and delivers it into 
standpipe and distributing system. 
This pump is designed to handle ap- 
proximately the same quantity of 
water that is being delivered by the 
motor driven pumps, and while our 
entire supply is pumped twice, our 
operating cost is less than if all the 
water was pumped directly from the 
wells into the distributing system, as 
there is less loss in transmission of 
current, only about one-half the cur- 
rent being distributed as where single 
pumping is done. Other savings are 
made, as in the reduced wear and tear 
of machinery owing to reduced load. 
Also, with this system there is se- 
cured the advantage of viewing the 
flow of water as it is discharged from 
wells into storage reservoir, this be- 
ing a partial check on the efficiency 
of the motor driven pumps. 

These units also furnish light, both 
are and incandescent for the entire 
plant. 

Our well equipments consist of 8 
low service installations (the pumps 
delivering water into the storage res- 
ervoir above described under a low 
head) and one high service installa- 
tion, this pump delivering water into 
the mains under domestic and fire 
pressure. Five of our low service 
piants are equipped with Downie sin- 
gle acting pumping heads fitted with 
special balancing or equalizing attach- 
ments, driven by 7 h. p. Western Elec- 
tric motors, directly connected with 
rawhide pinions. The other three 
low service plants are equipped with 
Luitweiler double action pumping 
heads driven by 7 h. p. motor directly 
connected with rawhide pinions. 

Our high service plant is equipped 
with a Luitweiler double acting pump- 
ing head driven by Western Electric 
motor, 10 h. p. This plant operates 
regularly under a discharge head of 
approximately 50 lbs. pressure, and in 
time of emergency under a fire pres- 
sure of 80 Ibs. 

The electrically operated wells are 
each covered by a brick and concrete 
house, and each house is connected 
by private telephone to the central 
station, so that motor attendant may 
be in communication at all times with 
the power plant. 

The switchboard at the central sta- 
tion is equipped with the usual elec- 
trical instruments, comprising volt 
meter, ammeters, circuit breakers, 
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switches, etc. From the ammeter in- 
dicator, the engineer can instantly de- 
tect the stoppage of any motor. As 
a pilot for the guidance of motor at- 
tendant there is placed on top of each 
pump house a finial attached to a rod, 
extending through roof of house and 
connecting onto the pumping head. 
This finial is in constant motion when 
pump is running. 


As a night pilot, a light burns in 
front of each house during operation 
of pump. The stopping of machinery 
extinguishes light. The throwing of 
a double pole, double throw switch, 
cuts in the light without starting ma- 
chine. 


These arrangements enable the mo- 
tor attendant to readily locate any 
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stopped machine, without making a 
trip to all. 

This plant has been in operation 
since the fall of 1905. In efficiency 
it has far exceeded the writer’s cal- 
culations and expectations. 

The operating labor has been re- 
duced from 13 men to 3 men, and the 
coal consumption has been cut more 
than one-half. 

The plant has proven to be perfect- 
ly reliable and absolutely dependable 
at all times (very much more so than 
the old plant.) There has never been 
one moment of time since the building 
of this electrical plant that same was 
crippled in any way so as to interfere 
with the furnishing of a plenty of 
good water for domestic and fire pur- 
poses. 





THE CHARTER OF INDIANAPOLIS.* 
By Caleb S. Denny, Ex-Mayor. 


mayor for the first time, Indian- 
apolis had a patchwork charter, 
or rather a mere collection of laws, 
very different from the present char- 
ter. There was a common council and 
a board of aldermen, and committees 
from these practically controlled the 
city. The mayor had a little execu- 
tive power and was also judge of the 
police court. But committees of the 
council appointed the police, fire and 
street officials, city attorney, etc. 
That condition so unfavorably im- 
pressed our business people that they 
made up their minds to change it. In 
1891 a new charter was adopted, which 
in 1905 was superseded by a general 
charter law for the State. Under it 
the so-called “federal system” of In- 
dianapolis was adopted and applied 
to all cities of the first to the fifth 
class. Indianapolis is and will long 
remain the only city of the first class, 
and her charter comes nearer to em- 
bodying the federal plan than any 
other city in the country; and Indiana 
is the foremost state in giving this 
plan to all cities and towns in the 
state. In my opinion this plan is the 
only proper one, concentrating as it 
does great power and responsibility in 
the mayor, and keeping the executive, 
legislative and judicial branches inde- 
pendent of each other. 
Under this system the most impor- 
tant branch of the city government is 
the executive. The mayor is in al- 
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most absolute control, and on him is 
thrown almost all the responsibility. 
Aside from the council, there are only 
three officers elected by the people: 
the mayor, the clerk and the police 
judge, all for four years. The mayor 
appoints all other important officers, 
including four boards, and does not 
have to submit his appointments to 
the councils. He appoints the three 
members of the Board of Public Works 
(only two being of the same political 
party), the two members of the Board 
of Public Safety, Board of Health 
(two), Park Commission (four); he 
also appoints the Controller, Corpora- 
tion Counsel (City Attorney), and the 
City Engineer. His boards appoint 
(usually with his knowledge and con- 
sent) their own subordinates. 

The judicial department is entirely 
independent of the mayor. 

So also is the legislative depart- 
ment, though not so distinctly, for 
there are some connections between 
the council, mayor, and, for instance, 
the Board of Public Works, which 
have concurrent power in granting 
franchises to and entering into con- 
tracts with public utilities corpora- 
tions. 

Also the council may act concur- 
rently with a board, as where the 
Board of Public Works begins im- 
provements against which affected 
property owners file a protest, the 
council by a two-thirds vote may in- 
tervene, override the protest and 


*From an address before the Los Angeles City Club. 














THE CHARTER OF INDIANAPOLIS. 


cause the improvement to proceed. 

In general, however, the executive, 
legislative and judicial branches are 
independent. 

The council has as its chief func- 
tion the levy of taxes and appropria- 
tion of funds. Last winter a radical 
change was made in the council. Pre- 
viously it had twenty-one members— 
one from each ward and six at large. 
Since the change it has but nine mem- 
bers. 

The process of nomination is pe- 
culiar and includes the nomination by 
each political party at the primaries 
(which are party primaries, pure and 
simple) of a candidate for councilman 
for each of the city’s six “districts.” 
But all the voters throughout the city 
vote for nine men. This means that 
there are six Democratic nominees, 
six Republicans, and so on; six nomi- 
nees for each party; one from each 
district, but all are candidates-at- 
large. Now when a Republican (for 
instance) has voted for the six Repub- 
lican nominees (as the average parti- 
san voters would do) there are three 
more candidates to vote for. So he 
selects, from another party, or other 
parties, the seventh, eighth and ninth 
of his choice. 

You can readily see two unusual 
features of the council elected under 
this law. One is that it is possible 
for some district to be left without a 
representative—possibly, but not prob- 
ably; and even if it turned out so, 
the at-large feature would prevent any 
unfairness. The other feature is that 
the council cannot by any chance be 
composed exclusively of members of 
a single political party; there are 
bound to be at least three of the 
party not in power in the city, and 
possibly more than three. This is the 
chief novel feature of the council. 

Now as to the mayor. People are 
likely to say that he has too much 
power and too much responsibility. It 
is likely to seem so to the mayor, too. 
I, for one, felt the responsibility very 
seriously, under the charter of 1891. 
The mayor is not only responsible for 
the acts of the four boards before 
mentioned, but for all the appointees 
of those boards. It is not a plan uni- 
versally approved, but I believe it to 
be the only correct one in this age of 
great public works. 

It means that when a man is elect- 
ed mayor, all he has to do to keep 
out of trouble and be successful is to 
appoint honest and capable men on 
his boards. If perchance anything goes 
wrong in spite of all his care, it is 
the easiest thing in the world for the 
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mayor to obtain the public’s pardon 
by discharging the man or men who 
have failed. I was one of those 
obliged to do that; I requested the 
resignation of a board and appointed 
another board in its place. That the 
mayor has absolute power to remove, 
is the strong point of the federal sys- 
tem and the success of the plan. It 
sounds dangerous, but it is the reverse 
and is a good plan for a progressive 
city. 

As to public improvements con- 
ducted by the Board of Public Works. 
The charter of 1905 provides that 
where a street (for instance) is to be 
improved, and an assessment district 
therefor is established, if anyone is 
dissatisfied with his assessment he 
has a right to apeal from the levy to 
the court. That is, he could file a 
complaint against the city. The court 
would immediately appoint three ap- 
praisers, who within three days would 
report to the court the amount of 
benefit which would result to the plain- 
tiff. If the appraisement fell 10 per 
cent. or more below that of the Board 
of Public Works, the court would 
award to the plaintiff a reduction of 
his assessment and the city would 
have to pay the difference between 
the original assessment and the one 
fixed by the court. This law was up- 
held by the supreme court. Under it 
a case is tried as any other issue is 
tried, the court deciding on the evi- 
dence. 

But there is very little tedious liti- 
gation arising out of improvements by 
the Board of Public Works. The pro- 
ceedings of the board are, further- 
more, the most expeditious imagin- 
able, and one feature is especially 
commendable. The board can start, 
earry through and finish an improve- 
ment all within two months, notwith- 
standing any opposition of property 
owners. The work goes on in spite 
of protests, and the protest also may 
go on (by suit brought in court as 
already described) at the same time. 
The protesting property owners are 
awarded damages (if really damaged 
or excessively assessed) but they can 
not tie up the improvement proceed- 
ings. 

Ater a careful study of the federal 
system of municipal government, I 
have tried to sketch for you, I made 
up my mind a few weeks ago that an- 
other improvement can be made in it 
—at least as applied to Indianapolis 
and the county of Marion. I com- 
mend the improvement to you here 
also in case you ever wish to discuss 
a city-and-county government. 
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Indianapolis covers more than a 
township; it covers and contains about 
nine-tenths of the county’s population, 
and more than nine-tenths of the as- 
sessed valuation. Therefore I think 
there is no sense in continuing two 
separate governments. 

The federal system can be applied 
to both the city and county just as 
well under one set of officers as un- 
der two. The two together can be 
better conducted by even a smaller 
number of officials than the city alone 
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has today—better and much more 
economically. I know it can be done 
in Indianapolis and Marion county. 
I believe it can be done here. 

There is no provision in Indianapo- 
lis for the initiative, referendum or 
recall, though they were discussed 
and strongly urged. The only provi- 
sion in the charter for removing an 
official is by impeachment—a harder 
system to make effective than yours 
here. The recall would work well with 
the federal system. 





SOME EXPERIMENTS ON THE DURABILITY OF CEMENT 
DRAIN TILE.* 


By Prof. W. H. Day, Agricultural College, Guelph, Ont. 


College began college extension 

work on the subject of farm 
drainage some five years ago there 
have been numerous inquiries for in- 
formation on the subject of cement 
tile. People usually wanted to know 
two things: first, whether the cement 
tile could be made cheaper than the 
clay tile, and second, whether they 
would be durable. When these in- 
quiries first began to come in there 
were not, so far as I am aware, any 
extensive or conclusive data as to the 
durability of cement drain tile, nor 
was there any grave question about 
their durability. There was a general 
impression, however, that they should 
prove durable, judging from the mani- 
fold conditions in which concrete had 
proven its usefulness. 

In the latter part of the year we 
learned of the controversy over the 
durability of the cement drain tile, 
and we must confess that the idea of 
cement being soluble was a new one 
to us. After reading the attack on ce- 
ment and the answer to it we coun- 
selled our farmers to go slowly in the 
adoption of cement tile, believing that 
the uncertainty in our own minds at 
least about their durability was sufli- 
cient to warrant such action. At the 
same time, however, we decided to 
conduct some tests in order to learn 
for ourselves something about the 
solubility of cement, and to deduce 
from the information thus obtained 
some idea of the probable durability 
of .cement tile. Those experiments 
were begun in February, 1909, and 
have been continued until the present 
time. Besides the points already men- 
tioned, the porosity of cement tile re- 
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ceived some attention during our ex- 
periments. 

Experiment I—Sample, a piece of 
tile weighing 43.256 grams, after be- 
ing dried to constant weight at 215 
degrees F. This tile was made by the 
“dry process” in April, 1908, in pro- 
portions 6 of sand to 1 of cement. For 
a few days after being made it was 
watered daily, and then it was sub- 
merged in water for a period of six 
weeks, after which it was removed 
and transferred to a storage cellar, 
where it remained until solubility ex- 
periments began. Tile quite porous. 
After the small piece had been dried 
to constant weight it was placed in 
distilled water for four days, then 
removed, dried, weighed, and again 
placed in fresh distilled water. As 
convenience ailowed it was dried, 
again weighed, and once more placed 
in fresh distilled water. This was re- 
peated 16 times, the total period of 
solution being 148 days and the total 
loss in that time was 0.113 grams. The 
total cement in the sample was 7.174 
grams, hence at this rate the cement 
would all dissolve in 27.7 years. The 
experiment was next performed with 
water from the artesian wells at the 
college. This water is high in total 
solids, about 460 to 480 parts per mil- 
lion, made up chiefly of bicarbonate of 
calcium, bicarbonate of magnesium, 
or the compound bicarbonate of cal- 
cium and magnesium. There is also 
a small amount of chlorine in it. The 
sample was tested five times in this 
water, the total period of solution be- 
ing 47 days and the total loss in 
weight .090 grams. At this rate it 
would take only 10 years to dissolve 
all the cement in the sample. 


*A paper before the Canadian Cement and Concrete Association. 
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Experiment II.—Sample, a piece of 
tile, proportion 6 to 1, made on Lon- 
don two-piece machine May, 1908, 
watered daily for a week after mak- 
ing, stored in cellar till November, 
1909, mixed much wetter than sample 
used in experiment 1, so wet, indeed, 
that the molds would not clean well. 
Dry ‘weight 43.213 grams. The treat- 
ment was the same as in experiment 
I, only the number of tests in distilled 
water numbered 8 instead of 16, the 
total period in the water being 73 
days. During the period the sample 
lost .025 grams, at which rate it 
would take 57.4 years to dissolve all 
the cement in it. When put in the 
well water the loss in 47 days was 
.090 grams, which rate would use up 
all the cement in 10.3 years. 

Experiment III—Sample, a piece of 
wet mixed tile, made the same time 
as No. 2 and watered and stored in 
the same way. Dry weight 36.2795 
grams. Treatment, distilled water for 
73 days, well water for 47 days. This 
sample lost only slightly in distilled 
water and gained .0333 grams in well 
water. At this rate it would last for- 
ever. 

Experiment IV.—Sample, a piece of 
tile, proportions 4 of sand to 1 of ce- 
ment, made by Mr. George Holden, of 
St. Marys, on the London Automatic 
cement tile machine. Watered daily 
for a week after being made, and then 
stored in our laboratory until October, 
1909. Dry weight 20.4792 grams. 
Treatment, same as II and III. Loss 
in distilled water in 73 days=.0387 
grams. At this rate the sample would 
last 26.5 years. 

Experiment V.—Sample, a piece of 
tile, proportions 4 of sand to 1 of ce- 
ment, made by same maker as No. II, 
cured and stored in the same way. 
Dry weight 35.781 grams. Treatment, 
same as others. In 73 days in distilled 
water the loss was .0175 grams, at 
which rate the sample would last 
102.2 years. In 47 days in well water 
the sample gained .0165 grams in 
weight, and thus would never disin- 
tegrate. 

Experiment VI.—Sample, a piece of 
clay tile, about average quality, pos- 
sibly burned a little’ slack. Dry 
weight 36.660 grams. Treatment in 
distilled water 48 days, weighed 5 
times, in well water 47 days, weighed 
5 times. Loss in distiiled water 1.159 
grams, at which rate the sample would 
last only 9.1 years. Loss in well water 
.081 grams, at which rate the sample 
would last 58.3 years. 

In estimating the time that sample 
would last it has been assumed that 


they would be subject to solution 365 
days in the year and that the rate of 
solution would be uniform. The first 
of these conditions certainly would not 
hold in practice. During a large por- 
tion of the year, possibly half, tiles are 
dry and not subject to solution, and 
consequently would last twice as long 
as the periods mentioned, provided 
the rate of solution during the other 
half of the year was constant. 

We had hoped to establish some- 
thing definite as to the rate of solu- 
tion, but we have failed to do so yet. 
The rate of solution seems to fluctu- 
ate with some factor other than time, 
probably temperature. Just when our 
curve for rate of solution would reach 
a constant for two or three readings, 
this variation would occur and pre- 
vent conclusions. In all samples the 
rate of solution in distilled water ap- 
peared to fall off, slowly in most 
cases, but very rapidly in a few, es- 
pecially in the case of the clay tile. 
When placed in the well water the 
samples all behaved irregularly at 
first, giving either large losses or else 
large gains, and these losses or gains 
fell off rapidly. 

Three other experiments were per- 
formed which probably come nearer 
natural conditions than the previous 
experiments do. Three half tiles were 
placed in water on May 6, 1909, where 
they have been ever since. At the end 
of six months they were dried, 
weighed, replaced in the water. Then 
last week they were dried and weighed 
again. The results are as follows: 

Experiment VII—Sample, a _ half 
tile, proportion 6 to 1, made on Lon- 
don two-piece machine, dry process, 
May, 1908, watered for a week, stored 
in cellar. Dry weight 1797.5 grams. 
Treatment, in running well water for 
10% months, weighed at 6 months and 
at 10% months. Result, tile gained in 
weight each time. Total gain 3.4 
grams. 

Experiment VIII.—Sample, same as 
in 7. Dry weight 1910.25 grams. 
Treatment, same as 7. No change in 
weight in first 6 months, a gain of 
4.05 grams in next 4% months. 

Thus these two samples would never 
disintegrate at this rate. 

Experiment IX.—Sample, a half tile, 
proportions 6 to 1, made on London 
two-piece machine, made very wet, so 
much so, indeed, that tile would not 
hold shape, and molds would not 
clean. Allowed to dry, getting a few 
showers of rain, and then stored in 
cellar. Dry weight 2001.0 grams. 
Treatment, same as in 7 and 8. Tile 
lost 1.90 grams first 6 months and 2.7 
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grams next 4% months. At this rate 
the sample would last 63.4 years. 

It is worthy of note with regard to 
these three samples that those made 
by the dry process, and therefore very 
porous, were the ones to gain in 
weight, while that made by the wet 
was the one to lose. 

The behavior of these three large 
samples contrasts so strangely with 
that of the small samples as to indi- 
cate that experiments with small 
pieces are apt to be very far from ac- 
tual conditions. For instance, the rate 
of solution for the piece of clay tile 
would indicate that that sample would 
all dissolve in less than two genera- 
tions. And in much less time than 
that the tile would be so weak as to 
give way under soil conditions. Ex- 
perience has shown that such does 
not occur, and hence we must con- 
clude that the conditions are so arti- 
ficial that it is not safe to base argu- 
ments as to durability upon such tests. 
It is even doubtful whether the large 
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tile in running well water is very close 
to natural conditions. In the soil 
there will be much very fine sediment 
in the form of clay and colloid par- 
ticles to lodge in the pores and pre- 
vent solution. The process of accre- 
tion shown in two out of three of these 
large samples would doubtless be 
much more rapid in the soil. Another 
reason for the slower solution in the 
large samples was the cooler tempera- 
ture maintained by the constant intro- 
duction of cold water. Basing our 
conclusions on these larger samples 
we are not able to see any danger of 
the cement tile crumbling. 


Porosity—wWith regard to the poros- 
ity we find that it varies with the 
proportions of cement, with kind of 
sand used, and also with the method 
of making. The more cement used, 
the finer the sand, or the wetter the 
mix, the less porous the tile. But 
even the most compact ones tested 
were much more porous than clay tile. 





RELATIVE EFFICIENCY OF DAY LABOR AND CONTRACT 
SYSTEMS OF DOING MUNICIPAL WORK.* 


By Charles R. Gow, Boston, Mass. 


paid for foremen and superintend- 

s in municipal and most govern- 

ment work, is as a rule, I think, 
less than is paid by the large contract- 
ing concerns doing the same work on 
the same scale, and that would mean, 
of course, that a much less efficient 
class of foremen would be carried by 
the cities than by the contractors. We 
have found from experience that some 
foremen are cheap at $10 a day, while 
others who might be willing to work 
at from $2.50 to $3 a day, would be 
very expensive. As an illustration, I 
once worked as superintendent of a 
large contracting concern in New 
York. They had previously done rail- 
road work, and they were engaged at 
the time on the construction of one 
of the large subway sections there, 
and brought on a lot of these foremen 
to handle that work. And the first 
criticism I made after looking over 
the work was that they did not have a 
sufficient number of competent and 
experienced foremen. I was told to 
hire any foremen I knew who were 
suitable for the work, but when I men- 


ik the first place, the rate of wages 


tioned the fact that we should prob- 
ably have to pay $150 a month for such 
foremen as I had in mind, the presi- 
dent of the company threw up his 
hands. After considerable argument 
he finally agreed to allow me to en- 
gage two such men as I wanted at 
that salary. The first of these men 
who happened to appear on the work 
was put in the place of a $3 man. And 
his first act was to discharge six men 
out of the gang, and in his first day’s 
work the result was an increase in 
output of 25 per cent. And this in- 
crease in output, as I remember it, 
represented a value of something like 
$35 to the contractor. That would 
illustrate in a way what I mean when 
I say that the high-priced foreman is 
oftentimes cheap in the end. 

The cities, of course, establish a 
fixed rate for their foremen as a rule. 
There is no promotion by merit, and 
there are seldom any questions asked 
as to the ability of the foreman, pro- 
vided he comes with the proper cre- 
dentials from the civil service or other 
department. Of course, the average 
laborer will do no more work than he 


*A discussion of H. P. Eddy’s paper before the Boston Society of Civil Engi- 
neers, similar to the one on p. 76 of the February number of MUNICIPAL ENGI- 
NEERING. 


























EFFICIENCY OF DAY-LABOR AND CONTRACT SYSTEMS. 


is required to do, whether he is work- 
ing for the city or for a contractor. 
And unless he has competent super- 
vision the results cannot be expected 
from him. The political aspect of city 
labor was pretty clearly dealt with by 
Mr. Eddy. Of course, its demoraliz- 
ing effect is unquestioned. It was in 
order to correct the evils of political 
control that the civil service system 
was inaugurated, and yet to my mind 
that is even a greater evil as regards 
labor in efficiency than political con- 
trol. When, some years ago, I was 
acting as superintendent for the Bos- 
ton Transit Commission, in charge of 
their contract labor, we had some six 
hundred men employed. That was on 
the original subway, doing some spe- 
cial work where it was adjacent to 
buildings, or in localities where it was 
feared the contractors might lead the 
commission into difficulties. We were 
obliged under the law to procure all 
the labor from the civil service list. 
And the most difficult feature of the 
whole undertaking was to secure a 
gang of men that we could do any- 
thing with at all. The trouble seems 
to come in this way. The good men, 
the efficient men, are seldom out of 
work for any great length of time. 
The value of their services is well rec- 
ognized by contractors, and as soon as 
they finish up one job they secure oth- 
er work, if there is work being done. 
Consequently they don’t take the 
trouble to register with the civil serv- 
ice commission and wait their turn be- 
fore they are certified for employment. 
The majority of the men who do reg- 
ister with the civil service commis- 
sion are men who can’t find employ- 
ment in any other way and simply 
look upon the city as a good asylum 
from which to obtain an easy living. 
The result, as we found it, was that if 
we wanted 25 men to start a piece of 
work, we would make requisition for 
100, and out of that 100 probably 50 
would appear with high standing col- 
lars and patent leather shoes, and 
some of them on crutches or other- 
wise disabled. And we would be ex- 
pected to select from that crowd a 
gang of men to go down 25 or 30 feet 
below the surface of the ground to 
brace trenches and excavate in wet 
and difficult ground. I can readily un- 
derstand where the city departments 
may be seriously handicapped on that 
account and where a really conscien- 
tious official would have serious diffi- 
culty in obtaining a gang of men that 
would be suitable for his needs. 

The next evil that suggests itself is 
the influence of labor unions. The la- 
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bor vote, of course, is of such con- 
sequence that it can’t be ignored by 
political officeholders if they expect 
to continue in office. And the result 
is that labor councils have been al- 
lowed wide latitude in dictating the 
details of labor administration. It is 
one of the avowed principles of the 
labor unions at the present time to so 
regulate the output of men as to make 
positions for the largest number of 
men possible. And they consider it 
perfectly legitimate to so cut down the 
output of one man as to make room 
for a second one doing the same work. 
Of course where this is allowed to 
prevail, as I believe it is largely in 
the city employ, it can’t be expected 
that efficient service can be main- 
tained. 

Then there is the question of dis- 
charging men in the city employ. Now 
that they are under the protection of 
the civil service, it has become a mat- 
ter of considerable difficulty for a 
foreman to get rid of an inefficient 
man. And I can readily see where all 
these things combined can tend to 
raise the price, as Mr. Eddy has shown. 
The matter of employing citizen labor 
is very fine in sentiment, but it hardly 
makes for economy. The contractors 
found long ago that the available sup- 
ply of English-speaking labor was 
practically exhausted, that is, the 
supply of competent labor. And they 
were obliged to turn to foreign labor, 
not so much as a matter of economy, 
as a matter of necessity. My own ex- 
perience is that we pay practically 
the same rates of wages to the com- 
petent foreigners that we do to equally 
competent Irishmen or Americans. 
And while we would much prefer to 
have the English-speaking man to the 
foreigner, we find it impossible to ob- 
tain a sufficient number of competent 
men. And, as a matter of fact, the 
Italian labor at the present time is be- 
coming scarce. The better class of 
Italian laborers today can command 
and receive $2 a day, when business is 
good, for common labor. We pay 
some of them who are skilled a little 
beyond the average as high as $3 a 
day. We pay a minimum wage in our 
company of 17% cents an hour, and 
an average for common labor of prob- 
ably about $2.10, which is not a serious 
handicap to day labor as a matter of 
competition. 

I am inclined to take issue with Mr. 
Eddy as to the possibility of day work 
being done better than contract work. 
My experience and observation lead 
me to a different conclusion. I have 
noticed that where day labor is in 
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vogue, as a rule there is no inspection, 
and where there is any conscientious 
endeavor to do the work cheaply, it is 
carried to the same extreme that a 
contractor is apt to carry his work 
in doing it cheaply. I have in mind 
an instance I noticed a few years ago 
in one of the cities nearby where bids 
were asked for the construction of a 
covered waterway, a brook channel, 
I think it was. And for some reason 
all the bids were rejected and the work 
was done by day labor. In that case 
there was an inspector on the work 
who appeared to me to be a little more 
ambitious to hustle the work along 
and to do it cheaply than even the 
foreman himself. Most of his energies 
were given to pushing the work. On 
that particular piece of work there 
was a concrete arch, very flat, as I 
remember it, and not more than 12 
inches in thickness. And at the time 
I noticed the work they were con- 
creting this arch and imbedding in it 
field stone as thick as they could get 
them and still have them come within 
the limits of the sections. Now, so 
far as I know, no serious trouble has 
occurred from that type of construc- 
tion, but I rather imagine that if a 
contractor suggested that to an in- 
spector or an engineer he would be 
told a few things. There are several 
other cases I have in mind where 
contracts have been called off and 
bids rejected and the work subse- 
quently done by day labor and the en- 
gineers or inspectors, having the con- 
tract price which they must not ex- 
ceed, have stretched their consciences 
materially to keep within the limits 
under the disadvantageous conditions 
they were put to by the labor situation 
and expense. 

As a general thing, in letting con- 
tracts, the disadvantages that Mr. 
Eddy referred to, and which I admit 
are considerable, could largely be 
overcome if the engineers would show 
a little more courage oftentimes in 
rejecting low bids and the bids of in- 


competent parties, and insist, as far 
as they are able to do so, on award- 
ing the work to competent parties at 
what would be a fair and living price. 
We all of us make mistakes in our 
bids. We often overlook important 
items. You understand, of course, that 
the working engineer has had months, 
perhaps, to think over the problem 
and to think over the obstacles and 
the difficulties to be encountered, 
while the contractor is obliged to form 
his judgment in a few days, and often- 
times the best of contractors make se- 
rious mistakes in estimating the work, 
and consequently bid ridicuously low. 
Of course, there is a certain spirit 
among contractors as well as other 
business men that makes them feel 
like standing up and taking their 
medicine under such circumstances. 
And oftentimes they would appreciate 
a suggestion from the engineer: that 
he would like to have them retire un- 
der the circumstances and allow him 
to award the contract to a higher bid- 
der. It is not impossible to find out 
by a proper investigation just what 
the ability of the contractor is and 
whether the work in question is be- 
yond the limit of his ability. It seems 
to me that it would be perfectly prop- 
er, and should almost be deemed nec- 
essary under the circumstances I have 
outlined, to advise the awarding of the 
bid to some other contractor. And if 
this were done in all cases I think 
that the difficulties that arise out of 
contract work in some cases could be 
largely overcome. 

The question of day-labor versus 
contract work will probably never be 
entirely settled. It is probably gen- 
erally admitted that day-work must 
cost more than contract work. But 
there is a question whether or not, 
in a certain measure, the public does 
not wish to accept the conditions as a 
concession to policy and sentiment, 
provided the difference is not exces- 
sive. 





VALUATION OF WATER WORKS SYSTEM OF 
RICHMOND, IND.* 


By Howard A. Dill, Engineer and Superintendent. 


by this paper, it is necessary to 
give a brief history of the Rich- 
mond plant. This company was incor- 
porated in 1883, with a capital stock 
of 250,000.00. A franchise was 


*From a paper before the Indiana Sanitary and Water Supply Association. 


ik presenting the subject covered 


granted by the city, and a contract 
made for seven years covering hydrant 
rental. The plant was put in opera- 
tion in 1885 and carried a bonded in- 
debtedness of $200,000.00. On Sept. 
21, 1892, a new contract was made for 
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twenty years. The plant in 1885 com- 
prised a brick pumping station, two 
and one-half miles from the center of 
the city, containing a four-million Hol- 
ly pump, two 80 horse-power boilers 
and necessary piping; a _ ten-million- 
gallon reservoir with bouldered inner 
slopes, located one mile beyond the 
pumping station; a twenty-inch main 
connecting the reservoir and pumping 
station; an infiltration gallery 300 feet 
in length; a twenty-inch main to the 
city, and a distribution system with 
twenty miles of mains from six to six- 
teen inches in diameter, 170 Mathews 
hydrants with six-inch branches and 
about eighty valves. Since the instal- 
lation of the system in 1885, three ad- 
ditional galleries have been built, ag- 
gregating 1,225 feet in length, and a 
sixteen-inch cast iron siphon line three 
miles in length conveys water to the 
pumping station from a large dug well. 
Another Holly pump of six million gal- 
lons capacity was installed in 1894 and 
two boilers added. The reservoir has 
had the bottom and inner slopes ce- 
mented, and the distribution system 
has been gradually extended. All 
parts of the plant have been kept in 
good condition, and Mr. Dabney H. 


’ Maury, who was recently engaged by 


the city, reported that “the plant as 
it now stands is in almost every re- 
spect above the average for cities the 
size of Richmond.” Its present length 
of mains is 37.34 miles of cast iron 
pipe from 3 to 20 inches, and three 
miles of wrought iron pipe from % to 
3 inches diameter. This does not in- 
clude 4,713 feet of 20-inch pipe from 
pumping station to reservoir. On July 
1, 1909, there were 312 Mathews hy- 
drants, 2,360 meters, 4,281 service at- 
tachments in use, 23 fire lines and 112 
free services for supplying water to 
school buildings, hose houses, drink- 
ing fountains, flush tanks, etc. The 
consumption for the year, same date, 
was 778,000,000 gallons, of which 351,- 
000,000 gallons were metered. The es- 
timated free water was 60,000 gallons 
for the year. 

In March, 1908, a fire occurred in a 
downtown business block, originating 
in a large stock of paint, and after 
several hours’ work, was gotten under 
control with a loss of $60,000.00. Thir- 
teen streams were used under direct 
pressure. As a result of this fire, the 
Commercial Club took up the matter 
of additional fire protection, covering 
a second main, another pumping en- 
gine, an additional hose company, more 
fire apparatus and a building code, 
following very closely the require- 
ments of the State Fire Inspection 


Bureau’s conditions, by which Rich- 
mond could be placed in Class 2. 

A conference was arranged between 
the Board of Public Works and the 
company, and a proposition was made 
by the latter to cover above require- 
ments, provided a new contract was 
entered into, the rates therein to be 
practically as heretofore. The Board 
of Works considered the proposition 
unsatisfactory, and decided to employ 
an expert engineer to review the situ- 
ation. Mr. Maury, of Peoria, Illinois, 
was engaged by the city, and the com- 
pany retained Mr. John W. Alvord, of 
Chicago. The city desired the com- 
pany to give it such data as would en- 
able it to obtain the value of the 
plant. Being confident that the city 
was acting in good faith, and wishing 
to convince a doubtful public that it 
was not seeking a return on an in- 
flated stock and bond issue, the com- 
pany opened its books for examina- 
tion by the city’s accountant. The ac- 
tion of the company met with hearty 
approval, and it was agreed that the 
engineers should work in conjunction 
in securing the inventory of the plant. 
There could then be no dispute on the 
items of facts. Any differences aris- 
ing would be on valuation only. The 
preliminary work of the engineers con- 
sisted principally in checking and tab- 
ulating the data furnished by the 
maps, records and inventories of the 
company. Information as to charac- 
ter of excavation, street pavements, 
etc., was obtained from the city engi- 
neer. The work of the accountant 
consisted in reviewing and auditing 
the receipts and expenditures from 
1904 to 1909, and in examining the 
investment or plant account from date 
of organization, to see if the entries 
therein were properly charged to such 
account. The company has always 
been conservative in entering up the 
cost improvements on-the plant ac- 
count, and depreciation has been taken 
care of by charging repairs and re- 
placements to the repair account. Un- 
der this system the books of the com- 
pany on July 1, 1909, showed a plant 
valued at $553,331.20. 

The report of Mr. Maury was made 
to the Board of Works in November, 
1909, and included a complete inven- 
tory of the plant, valuation of same, 
report of the expert accountant, and 
recommendations for betterments. In 
determining the present value of the 
plant, Mr. Maury and Mr. Alvord took 
into consideration the cost of repro- 
ducing the property, which plan seems 
to be growing in favor as a most equi- 
table one. Two years were estimated 
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as necessary to complete the new 
plant, and two more years to secure 
a revenue equal to that acquired by 
the existing plant at the expiration of 
the same period. Under this method, 
the cost of reproduction of the physical 
property is given as follows in Mr. 
Maury’s report: 


Description. 


PPO WOMD 6 66 06 ti. 600 005040080044 
Real — water rights and rights of 


pen f on real property, etc., during 1% 

FORTE GONBCUBUIOR 6 o6c6c0scvcscccese 
THE GiStTHILION BYVBUOMR 046.0 0csccccsocce 
Po a ES eee ee 
eID ERIE «vig dia's t.nie'n:0\4'0:0:45016- ew $10 whe 
ee er ee 
Meters, stock tools and other property... 
Engineering 1% years’ construction...... 
Interest during construction............. 


Cost of reproducing the property..... 
ee SE WEED Sy co oriarcscwenececenoes 
ge ee ene 


Total cost of reproduction........... 


Mr. Maury’s recommendations for 
betterments cover a new pump, suc- 
tion well, increase of water supply, a 
20-inch main to the city, Pane 7 tle 
mains to improve circulation, and ad- 
ditional valves and hydrants, the total 
being estimated at $139,000.00. Mr. 
Maury estimates that the present net 
earnings would yield 8.34 per cent on 
the physical value of the plant, 6.94 on 
the valuation, including going concern 
value, and 5.18 per cent on $857,188.33, 
which includes the above physical and 
going concern values, and the amount 
invested for betterments as recom- 
mended. 

As the Board of Works, to whom the 
report was submitted in November, 
was to retire January 1, 1910, no ac- 
tion was taken, except to make a re- 
port to City Council, in which it highly 
commended Mr. Maury for his excel- 
lent report, but took exception to the 
going concern value and charges for de- 
preciation. 

The report of the Board of Works 
claimed that as the contract of the 
company expires in 1912, there should 
be little, if any, allowance made of 
the plant as a going concern. Some 
confusion seems to have existed be- 
tween good will and going concern 
value. Even if all rights of the pres- 
ent company ceased at any definite 
period, the going concern value would 
still exist, for if the city undertook to 
reproduce the property, it would sus- 
tain a loss in revenue estimated by 


Mr. Maury and Mr. Alvord as $110,- 
825.69 before the new plant acquired 
a business equal to that of the exist- 
ing plant. Legal decisions warrant 
such a valuation. 

Many of the most eminent hydrau- 
lic engineers include such values in 
their estimates. Mr. Benezette Wil- 





Cost of Present 

Reproduction. Depreciation, Worth. 
$10,000.00 $1,088.00 $8,912.00 
SEO 8 = sR oi caren 37,400.00 
eS) errr 2,805.00 
328,436.39 27,094.12 301, "342.27 
50,508.44 3,737.62 46,770.82 
65,517.55 13,956.12 51,561.43 
73,618.87 9,581.97 64,036.90 
42,348.89 7,564.29 34,784.60 
30,531.76 3,150.88 27,380.88 
24,418.76 2/520. 02 21,898.74 
$665,585.66 $68,693.02 $596,892.64 
phi 2 2 re 110,825.69 
rrr 10,000.00 





$786,411.35 $68,693.02 $717,718.33 


liams says: “Going value is inherent 
in the plant, and is a part of it just as 
truly as the cost of machinery and 
pipes is a part.” The Wisconsin Util- 
ity Commission says: “The courts 
have almost universally held that this 
element is an important and valuable 
consideration, which cannot be left out 
of account in fixing the fair value of 
the property of a public service corpo- 
ration devoted to the public service.” 

The Board of Works, in commenting 
upon the estimate of depreciation, con- 
tended that as the ordinary average 
annual rate of depreciation on water- 
works plants, taken as a whole, is 
about 2% per cent, the same per cent 
should be applied in this case, and, 
figuring the average investment for 
the twenty-four years of the company’s 
existence as $500,000.00, determined 
the depreciation July 1, 1909, as being 
$300,000.00. And yet the plant is re- 
garded as one of the best of its size. 
I assure you, gentlemen, that it is still 
very far from being ready for the junk 
heap. 

What will be the outcome of the in- 
vestigation, the writer cannot state, 
but it is certain that the friendly ac- 
tion of the city and the company has 
greatly improved the situation locally, 
and whether the city purchases the 
plant, or enters into a new contract, 
it is certain that the recent valuation 
has facilitated the adjustment of any 
differences that may have existed. 
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Floods and Forestration. 


The Relations of Railways to 
the City Plan. 








FLOODS AND FORESTRATION. 


The discussion of the relations of 
rainfall, forests, stream flow, condi- 
tions of navigation at various seasons 
and the like is at times quite acri- 
monious and at the same time, per- 
haps, as a consequence, is far from 
satisfactory from any point of view. 
The problem is a very large one and 
has many variations and conditions, 
and, thus far, each writer on the sub- 
ject has attacked it solely from the 
point of view of his own experience 
and has selected from the miscellane- 
ous mass of unrelated, defective and 
more or less incorrect data available 
such as sustain him in his own con- 
clusions. 

As a consequence there are as many 
opinions as there are writers, although 
they range themselves in two oppos- 
ing groups, which may be roughly de- 
scribed as believing that forests have 
or do not have material effect upon 
the navigation of our navigable rivers. 
To be sure, there are some who would 
state the differences in position in 
very different language, almost so dif- 
ferent as to be unrecognizable, but the 
above statement is that which comes 
the nearest defining the position of 
those most closely interested from the 
political point of view. 

This entrance of political prejudices 
into the question is extremely unfor- 
tunate and as long as it remains as 
prominent as it is at present progress 
wili be delayed if not stopped entirely. 
Possibly this political element arose 
from the efforts of those interested in 
forestration to secure appropriations 
from Congress and the consequent 


* fear of those interested in the im- 


provement of navigation in the 
streams that their appropriations 
would ke diminished, especially since 
the advocates of forestration have 
made rather rash claims that their 


work would obviate the necessity of 
so much stream improvement. It is 
easy to see how a contest could arise 
which would have had no reason for 
existence if there had been the co-op- 
eration which the magnitude of the 
problems and their equally great im- 
portance make necessary for the 
proper treatment of both. They are 
closely related, if not so interrelated 
as to be inseparable, and neither one, 
but especially the newer problem of 
forestration, has had the continued 
and broadly extended study which 
their importance requires. It is also 
easy to see how the slightly informed 
(for there are no really well-informed) 
partisans of each side should rush into 
Congress with arguments designed to 
influence the people and the legis- 
lators, rather than to present un- 
biased, careful statements of fact and 


.careful statements of conclusion 


hedged by admissions of the vast 
lacunae in the unrelated bits of avail- 
able information. 

Were personal recollections admis- 
sible the writer could add some which 
would bring into the discussion points 
which have not yet been touched and 
which would corroborate statements 
made by partisans on both sides, but 
this would only add to the confusion 
and would aid only by setting down a 
few more facts and principles which 
must be considered when the com- 
plete study is made. 


It is to be hoped that the discussion 
will soon assume a more temperate, a 
scientific tone and that some one with 
leisure and ability will attack the 
problem in a way to include both sides 
and bring out the necessities for both 
sides in the non-partisan, truly scien- 
tific manner which will carry convic- 
tion. Undoubtedly the result of this 
discussion will be to demonstrate the 


need of both stream improvement and 
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water-shed improvement, and their in- 
ter-relations, and only time and con- 
scientious, united effort can show the 
best methods of meeting the individ- 
ual needs of each river, stream, moun- 
tain or valley. 





THE RELATIONS OF RAILWAYS 
TO THE CITY PLAN. 


The American Institute of Archi- 
tects has done a great service to the 
cause of better planning of cities and 
the revision of plans of our larger 
cities to suit modern conditions by 
bringing together for thorough discus- 
sion of the problems of the relations 
of railways to city development a 
number of experts from among the 
railway managers and engineers and 
the architects and publishing the pa- 
pers and discussions in a special vol- 
ume, which can probably be obtained 
from the secretary of the Institute 
Glenn Brown, Washington, D. C. 

The problem is much more compli- 
cated than would seem probable until 
it has been studied. President Delano 
of the Wabash railroad read the first 
paper and called attention to the dif- 
ferences in topography as making the 
most pronounced differences in the so- 
lutions of the problem for various 
cities. Height of buildings, with the 
concentration of people in the dis- 
tricts of high office buildings; the 
methods of housing the population, 
whether in tenements down town or 
in houses farther out; the size of the 
city, and the fact that the smaller 
cities want the railroad stations, espe- 
cially the passenger and mercantile 
freight stations, as near the center of 
the city as possible, are other im- 
portant factors, according to Mr. De- 
lano. 

And the character of the passenger 
and freight traffic also makes a ma- 
terial difference in the treatment of 
the problem of terminals. Thus rapid 
transit trains within the city and im- 
mediate suburban limits; interurban 
electric traffic, which is omitted from 
Mr. Delano’s’ consideration; local 
trains; through traffic; whether the 
city is a terminal or a way station, or 
both, require differences in treatment. 


Then, too, the freight service to and 
from the mercantile districts, the man- 
ufacturing districts, the building and 
other bulky material districts demand 
differences in treatment. 

In the large cities there is now a 
strong tendency to make the distribu- 
tion of both freight and passenger 
traffic from the railroad terminals to 
the congested districts by tunnels or 
subways. 

Mr. M. A. Long, architect for the 
Baltimore & Ohio railroad, treated the 
subject from the point of view of the 
plan of the freight houses and tracks, 
their architecture and the arrange- 
ment of in and out-bound freight, cars 
and tracks. 

The vast Hudson Terminal Station 
in New York and the handling of pas- 
sengers and baggage and their trans- 
fer from trains to rapid and other city 
transit lines were described in consid. 
erable detail in a paper by J. Vipond 
Davies and J. Hollis Wells. The serv- 
ice by tunnel and subway to the sta- 
tion are well developed, as well as the 
financial reasons for the construction 
of the great office building over the 
station. The latter are mainly based 
on the economic necessity of raising 
sufficient income to carry the heavy 
investment in land under which to con- 
struct the station. The problem of 
station stairways is treated in this pa- 
per also. 

John R. Rockart, architect, and I. D. 
Waterman and C. W. Lord, engineers, 
for the New York, New Haven & 
Hartford railroad, show the relations 
of the railroad buildings, retaining 
walls, bridges and their surroundings 
to city development. The wonderful 
work done in Washington in fitting 
the railroad structures to the beautiful 
city plan; the fitting of the railroads 
and stations along the Cleveland lake 
front into the civic center plan; the 
relation of the railroad station and 
tracks to the proposed New Haven, 
Conn., improvements; and the work in 
foreign cities, such as Paris, Genoa, 
Hanover, Budapest, are set forth 
briefly; also the defects in such large 
schemes as the terminal stations in 
Boston, the new Pennsylvania station 
in New York. Some of the difficul- 
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ties and successes in the treatment of 
the small suburban or through sta- 
tions within the city limits or the well- 
populated suburbs are also shown. 

The lack of study of the problem of 
distribution of freight is deplored and 
the Chicago plan for a,central freight 
terminal, where the carloads will be 
broken up and the freight distributed 
in the district by subways, is men- 
tioned. The use of electricity in mov- 
ing the traffic within the city limits is 
asserted to be more economical than 
the use of steam. 

Mr. George Cary, the designer, de- 


scribed the plans for the new Buffalo 
railroad terminals. Mr. Aibert Kelsey 
discussed briefly interurban stations 
and trolley traffic in city streets. 

The entire series of papers is well 
worth close study, and, while none of 
them are complete, and but few are 
so thoroughly worked out as to disarm 
criticism, they show, as a whole, the 
great importance of the problems and 
what have been the successes in the 
treatment of a few of them. One can 
read between the lines the probable 
success or failure of others among the 
projects stili under discussion. 
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Is This a Valid Contract, and How Can 
Compensation Be Secured? 


I enclose you outline of controversy 
pertaining to contracted work performed 
by me, as I know you have a legal de- 
partment connected with your publication, 
which I read monthly, and it is possibly 
posted from experience in such a case, 
and can easily answer it. Attorneys here 
give exactly opposite opinions—that I can 
hold the land as per verbal contract, and 
that I can be ejected and verbal contract 
will not hold. A, —, 


“A” (a contractor) agrees with “B” 
(manager of a gas and electric light com- 
pany, a corporation) to do certain con- 
crete work for $855, one-half of price, 
$427.50, to be taken in land on which 
“A’s” factory is located, and one-half 
contract price cash, $427.50. Entire plat 
of ground consisted of about three acres, 
purchased by “B” for $3,000. ‘‘A’s” share 
was to be at this rate or 427.5 three- 
thousandth of the plat. 

““A’s” said contract with “B” was an 
oral contract. 

“A” performed said contract for “B,” 
which was accepted. During past two 
years “A” has performed work for “B” 
with material amounting to about $3,800 
total. Head officers of said corporation 
again and again promised to execute and 
deliver said deed. This promise to de- 
liver said deed was made by the manager 
and other officials of the corporation and 
everything was satisfactory. This con- 
tract was never put in writing, a'though 
both “A” and “B” agreed to draw up 
said contract in writing. 

In the five years last past “A” has 
constructed work in this city and vi- 
cinity to the value of about $5,000 under 
verbal contracts only and had never found 
it necessary to use written contracts 
which appear to cause suspicion of bad 





faith here, a gentleman’s agreement being 
apparently preferable. 

The last check given by “B” to “A” in 
payment for work performed called for 
balance in full, including the $427.50 
which was to be paid in land. “A” re- 
ceived this check, upon advice of coun- 
sel, under protest and at the same time 
notified said company that he expected 
said company to keep said oral agree- 
ment in regard to said land deal and 
deliver deed for the $427.50 which he 
held for them. 

The attorney now acting for said com- 
pany has acted during the past five years 
as the attorney for “A” under a general 
retainer paid by “A” and accepted by 
said attorney. 

Now said attorney for said company 
says that said agreement concerning said 
deed is void because not in writing. Is 
this the law under these circumstances? 

The same attorney also says that even 
if said agreement had been put in writ- 
ing it would be void unless signed by 
the board of directors or proper officers 
(other than the general manager). Is 
this the law under these circumstances? 

During these last 24 months or more 
“A” has carried “B” for $800 to $1,600 
without interest, borrowing at bank to 
do so. Now said company threatens 
ejectment proceedings unless “A” signs 
lease for land occupied by ‘“A’s’” factory. 

Said portion of land is more valuable 
now than at the time said agreement 
was made. “A’s” factory is on railroad 
transfer and such another place is not 
to be obtained in the city. It would 
cost “A” several hundred dollars to move 
his factory even if he could get a place 
or location. 

“A” had erected his factory upon said 
location previous to the time “B” or said 
company made said purchase, but after 
said purchase and said agreement for 








416 MUNICIPAL ENGINEERING. 


deed was made, “A” made a number of 
improvements to his said factory. Never 
paid any rent to said company and never 
agreed to do so. 

Questions: 

Can “A” compel specific performance 
and get deed? 

Is the use of said check:a bar to ‘“‘A’s” 
action? 

Can said attorney act for the company 
in this matter? : 

Did not “A” “fully perform” and thus 
take the case out of the statute of frauds? 

Has “A” any action against the com- 
pany Against said attorney? What kind 
of an action? Has “A” a claim for dam- 
ages, and if so, for how much? 

MUNICIPAL ENGINEERING is greatly ocm- 
plimented that the opinion of its legal 
department is so highly esteemed, but 
must feel that its opinion can scarcely 
be as valuable as that of attorneys on 
the spot, fully acquainted with Illinois 
laws and with the parties to the contro- 
versy and doubtless with more or less of 
the facts involved. 

In general, the rights of an officer or 
employe of a company to bind the com- 
pany are limited to such classes of acts 
as are authorized in a general way or 
acquiesced in by the board of directors. 
They may very well cover the ordinary 
payment of a contractor for services ren- 
dered under a verbal contract, when they 
would not cover payment by the transfer 
of the title to a piece of land. If the 
company contests the method of settle- 
ment named, the burden of proof will 
rest on “A,” and all the facts in the case, 
including those mentioned. and others, 
such as the custom of the company in 
leaving this and like matters of business 
to the manager without specific delega- 
tions of authority, will aid the court in 
making his decision. 

The actions of the attorney seem to 
be such as should be governed by the 
ethical standards of the profession, and 
flagrant violations are punished by pro- 
ceedings for disbarment in cases which 
specific statutes do not reach. 





Should City Contract for Electric Power? 


Would it be considered wise for a 
municipality that already owns her utili- 
ties, water, gas and electric plants, to 
enter into a twenty-year contract with a 
private ownership corporation, for the 
purchase of power? 

With coal at $2.25 to $2.35, under 
some adverse circumstances, we are pro- 
ducing power at 1% cents per kilowatt 
hour, as claimed by our superintendent. 
A limited near-by water power, that can 
only harness and generate from 300 to 
690 horsepower desires the franchise on 
he ‘general public proposition “we will 
do it for 25 per cent. less than city is now 
paying.” 

With a growing country and increas- 
ing population with a wider demand for 
current, would not a general statement 
like this, meet a different construction or 
opinion in an other administration, or 
generation, and result in trouble? And 
do not the city’s franchises grow more 
valuable, and the rapid economic discov- 
eries in electrical development make a 


term contract a dangerous proposition for 
a municipality to enter into? 

We desire unbiased facts, as well as 
the possible troubles an arrangement of 
this kind is likely to encounter. V. 


This is a question which probably re- 
quires some direct study of the local con- 
ditions and the plans and possibilities 
ahead of the water power company, made 
by an engineer expert in this sort of 
work, before an intelligent answer can 
be given. It should be possible to make 
a good contract, with terms allowing for 
modifications in its provisions as con- 
ditions change, provided the private water 
company is made up of responsible peo- 
ple, has ample water power to meet all 
its engagements and can enter into bond 
which will indemnify the city for any 
losses or damages due to failure of the 
company to fulfill its engagements with 
the city. The city should also have the 
first right to power under its contract 
with the company, so that, in case of 
partial failure of power from any cause, 
the city will receive its service first and 
other customers will be served only after 
the necessities of the city have been met. 

Even with ample guaranties it would 
be far the safest and most satisfactory 
for the city to have the project investi- 
gated by an expert engineer acting for 
it, and the services of such an engineer 
will be worth many times their cost tf he 
has a large voice in determining the terms 
of the contract, or if he finds that the 
company is promising impossibilities in 
the hope of coming out ahead on account 
of the lack of technical information by 
the city’s, officers. 

Names of such engineers will be found 
in each number of MUNICIPAL ENGINEER- 
ING in the “Business Directory” under 
the headings “Civil Engineers” and ‘“‘Con- 
sulting Engineers.” 





Expediency of a Municipal Electric Light 
Plant. 

In your March MUNICIPAL ENGINEER- 
ING you refer in response to a reader’s 
query to several issues that contained 
special articles on the cost, construction 
and maintenance of municipal light plants 
I am interested here in starting a discus- 
sion before the public upon the expedi- 
ency of putting in an electric light plant 
and would be glad if you will refer me 
to numbers containing articles especially 
with reference to such a matter. 

V., ———, Ky. 

The best basis for such a discussion 
would be a report from an engineer giv- 
ing a general plan for a lighting system, 
with approximate estimates of cost of 
plant and cost of operating it. This 
would give definiteness to the proposition 
and would save much misunderstanding 
and misrepresentation. 

The current volume of MUNICIPAL EN- 
GINEERING contains several artic'es of 
value in this connection, especially those 
on pp. 44, 169, 186, 249, 330, 335. Articles 
on pp. 107 and 346, also give references 
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to many previous articles directly appli- 
cable to such a discussion. They cannot, 
however, give the definiteness of a report 
applying directly to the case and based 
on some study of the local conditions. 
See also the article in this department on 
“Cost of Operating Arc Street Lighting 
System.” 





Current Used by Incandescent Lamp. 


By burning two sixteen candle power 
incandescent electric lights 8 hours each 
day for a month of 31 days can you 
tell me how many kilowatt hours that 
would amount to? 

This last month I used two lights as 
above for eight hours each day and the 
electric light company has me marked up 
as consuming 39 kilowatt hours. Is that 
correct? H., Snohomish, Wash. 

Estimates of the efficiency of incan- 
descent carbon lamps vary from say 40 to 
65 watts per l16-c. p. lamp. For two 
lamps burning 248 hours per month the 
consumption of current would therefore 
vary from 19.9 to 32.2 kilowatt hours. 
If two lamps consumed 39 _ kilowatt 
hours under the above conditions the effi- 
ciency of the lamps would be low, for 
each lamp would require a current of 78 
watts. 





Cost of Operating Arc Street Lighting 
System. 

As per your offer to subscribers of 
MUNICIPAL ENGINEERING, we want to ask 
that you send us what information you 
have regarding the cost of operating street 
are lighting system in towns of thirty 
to fifty thousand population, having, say, 
two hundred lamps; forty of these lamps 
to operate on all-night schedule and one 
hundred and sixty on moon-light. 

We are especially anxious to obtain 
data on the cost of are lamp carbons, 
inner and outer globes and lamp repairs 
per annum. 

The writer has always used forty-five 
dollars as rough figures to take care of 
all cost of operation from a 6.6 ampere 
series alternating current arc lamp, but 
we would like to know what it has cost 
other plants. G., —————, Tenn. 

The best analysis of all the costs of 
a gas, electric light and street railway 
system, carefully separated and classified 
so that every item stands clearly by itself 
for a city of slightly less than the size 
named will be found in the decision made 
March 8, 1910, by the Railroad Commis- 
sion of Wisconsin in the case of the 
State Journal Printing Co., et al., vs. 
Madison Gas and Electric Co. 

The cost of such items as globes, car- 
bons, ete., is not given, but the fixed cost 
of supplying light and the cost of current 
is carefully separated. The fixed cost in- 
cludes cost of maintenance, repairs, sup- 
plies, interest, dividend and sinking fund 
or depreciation charges and amounts to 
$22.49 per lamp per year for the 271 are 
lamps used in lighting the streets of 
Madison. The 216 lamps operating un- 
til midnight required 835 kilowatt hours 
of current each per year, the cost of 


cost per lamp per year on midnight 
schedule of $51.31. The fifty-five lamps 
run all night required 1,558 k. w. hrs., 
costing $53.78 per year, making the cost 
of an all-night lamp, $76.27 a year. 

An article in MUNICIPAL ENGINEERING, 
vol. xxxviii, p. 249, gives some figures 
of cost of labor and materials per lamp 
for trimming various kinds of lamps used 
for street lighting and also an estimate 
of the cost per lamp for repairs. 

Other articles in the current volume, 
containing more or less information on 
the specific question asked and on mat- 
ters related thereto, some of which give 
references to previous articles, will be 
found on pp. 44, 107, 166, 169, 186, 187, 
330. 





Exchange of Telephone Service Between 
Rival Companies, 


Can you give me the names of any 
cities of 30,000 or more population hav- 
ing more than one telephone system or 
company, that is, the Bell and an inde- 
pendent company, and any of such requir- 
ing an interchange of business so that 
subscribers of one company can talk with 
subscribers of another company? 

J. DAVID REED, 
Mayor, Porttsmouth, Va. 


The writer knows of no such exchange 
of services in cities of the size mentioned. 
There is such exchange in some very 
small towns and villages. Can our read- 
ers cite any cases of such exchange in 
either large or small places? 





Excessive Rates for Water and Electric 
Light. 

I enclose you a copy of the franchises 
which the present city government found 
existing, when it took charge of the city 
affairs. I would appreciate it if you 
could compare our water rates and elec- 
tric-light rates with those paid by other 
cities of about our population, 5,000. Our 
citizens believe they are paying too much 
for both. Our water is pumped from the 
Missouri River into reservoirs to an ele- 
vation of 185 feet and from there is dis- 
tributed by gravity throughout the city. 
Our citizens believe the water rates very 
excessive, and we would like light on the 
subject if you can give it to us. 

E. A. WILLIAMS, 

Pres. Board City Commissioners, 

Bismarck, N. D. 

The water rates given in the latest 
franchise state that the company “shall 
not charge the said city for water for 
sprinkling streets and flushing sewers a 
sum to exceed 12 cents per 1,000 gallons; 
provided, that all sewers covered by this 
provision shall have a fall of at least 6 
inches to each 100 feet; and no charge 
shall be made for water for the use of 
the fire department for fire purposes ex- 
cept the annual amount or sum herein 
specified for the use of each of the fire 
plugs or hydrants hereinafter mentioned ; 
and said company shall not charge any 
of the inhabitants of said city, or any 
person, company or corporation engaged 


which was $28.82 a year, making a totalin selling water from wagons, to exceed 
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7 cents per barrel of 40 gallons; and 
shall not charge to exceed 40 cents per 
1,000 gallons for the water furnished to 
any person, firm or corporation using 
said water solely for the purpose of irri- 
gating lawns and gardens, or for the pro- 
duction of hydraulic power, or for run- 
ning motors.” Another section fixes the 
hydrant rental at $75 per hydrant per 
year for the term of the contract, to 
May 26, 1926. 

The latest electric light franchise pro- 
vides that the company “shall not charge 
the city of Bismarck for electric lights 
for city purposes at a rate to exceed 33 1-3 
cents per night each for 1,200-c. p. are 
lights; provided that the said city shall 
take at least 10 such lights if any be 
ordered; nor a rate to exceed $2 a month 
each for 16-c. p. incandescent lights; and 
the prices to be charged. the inhabitants 
of said city shall not exceed the rate of 
1 cent per hour on each 16-c. p. incan- 
descent light; nor at a rate greater than 
6 cents per hour each for 1,200-c. p. are 
lights.” Another section provides that 
all-night service may be required for 
city lights. This franchise runs 30 years 
from May 18, 1905. <A later ordinance 
fixes the price for 16-c. p. gas at $4.50 
per 1,000 cubic feet, with four free burn- 
ers during council meetings. 

An earlier ordinance gave a 25-year 
franchise from Aug. 10, 1900, at not to 
exceed 20 cents per 1,000 watts and con- 
tained the provision that three arbitrators 
should be chosen on notification by the 
city council, who should hear “proofs and 
allegations of parties” and “fix a price 
by report in writing’’ to be paid by the 
city for electric light during the period, 
not less than one year, submitted to the 
arbitrators for adjustment. This provi- 
sion does not seem to have applied to 
rates for private service. 

The private water rate of 7 ‘cents for 
40 gallons is evidently $1.75 per 1,000 
gallons, for water for household purposes, 
as compared with 40 cents for water for 
irrigation purposes and 12 cents for water 
for sewer flushing purposes. It is difficult 
to see the effect of the gradient of a 
sewer on the price per 1,000 gallons of 
water for flushing it. In the most com- 
plete table of water rates published, 
found in the “Manual of American Water 
Works” ($5), there is one small place 
charging $1.60, asother charging $1.50, 7 
others charge $1, 3 others 75 cents, 3 
others 70 cents, and less than 5 per cent. 
charge more than 50 cents per 1,000 gal- 
lons maximum. While no definite opin- 
ion can be expressed regarding the cor- 
rectness of a given rate without full 
knowledge of the expense of supplying 
the water, a rate so much higher than 
those in other cities is presumably ex- 
cessive, especially since there seems to 
be no difference in the water supplied for 
domstic irrigation and sewer flushing 
purposes. The $75 rate for hydrants is 


not so excessive, but it is about 30 per 
cent. in excess of the average small 
towns. 

The rate for are lights equals about 
$121 per lamp per year, and that for 
16-c. p. inecandescents $24. These rates 
are something like 30 to 35 per cent. 
higher than the average, but cost of fuel 
or labor or freight may justify the ex- 
cess. This can be determined only by a 
careful study of the subject on the 
ground. 

The rate for private lighting is so pe- 
culiar that a statement of the way in 
which it is applied in practice would be 
necessary before any judgment regarding 
its fairness could be made. 

The modern tendency is to regulate 
rates with reference to the necessities of 
each case, after careful expert study of 
the actual facts. The decisions of the 
Wisconsin Railroad Commission show the 
scientific method of attacking the prob- 
lem. The article in the May number of 
MUNICIPAL ENGINEERING, Vol. xxxviii, p. 
335, on “Co-operative Franchises for Mu- 
nicipal Public Service Corporations,” and 
the articles to which it refers give meth- 
ods of applying the same principles in 
cities in states not having such state pub- 
lie service commissions. 





Profile of Gas Pipe Line. 

I would like a little information re- 
garding the resistance of gas going 
through a pipe. The line being in a moun- 
tainous country, if a deep valley can be 
avoided, say 300 feet depth, would it be 
policy to go around such a valley by 
lengthening the pipe, say 100 or possibly 
200 feet? Of course, there are places it 
cannot be done, but when it can be done 
on a line 40 miles or more long, I think 
it would be well to go on as uniform 
a grade as well as line as possible. 

D., Kane, Pa. 

There have been but few scientific ob- 
servations on the flow of gas in pipes 
and the effect of undulations in the grad- 
ient of a long gas pipe line is not very 
definitely known. Gas being lighter than 
air, it is of course an advantage, for it 
to flow up hill, and every dip in the 
grade line means additional power ex- 
pended in pumping. It is certainly bet- 
ter to follow a uniform gradient when- 
ever it is possible. 

Can any of our readers give results of 
observations or references to records of 
such results? 





Pressure of Water in Pipes. 


What would be the pressure in a water 
main 4 to 10 inches large from a tower 
tank of 150,000 to 200,000 gallons capac- 
ity, height 80 to 100 feet? 

CITY CLERK, ———, Kan. 

The data are not sufficient to answer 
this question exactly. If the water is 
standing still in the system, the pressure 
at any point will depend on the elevation 
of the surface of the water in the tank 
above the point in the pipe at which the 
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pressure in desired. If the tank is 100 
feet high and is full of water, and the 
point in the pipe at which the pressure 
is desired is at the same elevation as the 
bottom of the tank the pressure will be 
about 43 pounds. If the difference of 
elevation is more or less than 100 feet 
the pressure will be more or less in the 
same proportion. 

If water is flowing in the pipe the 
pressure will be reduced by the friction 
and other resistances to flow, and the 
amount of this reduction will depend 
mainly on the size of the pipe, the velocity 
of flow of the water, and the distance it 
flows in the pipe from the tank to the 
point where the pressure is measured. 
This loss of pressure should be small and 
will be in a well designed system, but it 
is sometimes excessive in water works 
systems not designed by experts. 





Materials for Mosaic Floors. 


I would like to get some information 
regarding mosaic floors, as to where I 
can buy mosaic crushed per ton in dif- 
ferent colors, also half-inch tile and em- 
ery stone to rub or polish with. The 
mosaic I would like to get varies in size 
about the size of a pea. It is placed 
on concrete and then rubbed down with 
emery stone, and half-inch tile is placed 
in expansion joints. 

M., Mt. Clemens, Mich. 

There are many dealers in such mosaic 
materials. Those nearest the location 
named are American Mosaic Co., 97 Shel- 
by street, Detroit, Mich., ceramic and 
marble mosaics; E. A. Bressler Co., 26 
Lafayette ave., Detroit, Mich., ceramic; 
Venetian Marble Mosaic Art Co., 98 Brush 
st., Detroit, Mich., marble; John Caretti 
& Co., 172 Michigan ave., Davis, Marble 
Co., 302 Michigan ave., Hawes & Dodd, 
24 Adams st., Chas. F. Lorenzen & Co., 
278 N. Ashland ave., Weary & Beck, 164 
Dearborn st., Daprato Statuary Co., 173 
W. Adams st., Davidson Bros. Marble Co., 
foot of Orleans st., M. Keating & Sons 
Co., 224 Washington st., Wm. H. Jackson 
Co., 163 Michigan ave., Chester N. Mar- 
thens Co., 701 W. 53d st., Sherman-Flavin 
Marble Co., 2519 State st., all in Chicago, 
Ill.; J. C. Iversen, 425 E. Water st., Mil- 
waukee, Wis.; Lautz Co., 861 Main st., 
Mosaic Marble and Enamel Co., foot Hud- 
son st., Buffalo, N. Y.; Norcross Co., 1264 
Riverbed, Vincent-Barstow Co., 725 Eu- 
clid ave., Chester J. Wadsworth, 5806 
Euclid ave., Cleveland, O. 





Information About Water Rates. 


I am very desirous of securing a re- 
port covering the water rates of the vari- 
ous cities in the United States, and would 
be glad to have you send me at once, at 
our expense any publications, books or 
pamphlets which you may have on the 
subject. 

I understand that a report was pub- 
lished in 1907, the same being a paper 
read at the twenty-eighth annual con- 
vention of the American Water Works As- 
sociation in 1907, by Dow R. Gwin, the 
same being entitled ‘Water Rates 


Charged in 3875 Cities.” If you haven’t 
a copy of this pamphlet, I would be glad 
if you will give me Mr. Gwin’s address 
so that I may write him direct. 

R., Macon, Ga. 

The largest collection of water rates 
is that in the “Manual of American Wa- 
ter Works” for 1897 ($5), although the 
rates are somewhat condensed on account 
of the limitations of space. Copies of 
Mr. Gwin’s paper: may possibly be ob- 
tained by addressing him at the water 
works office, Terre Haute, Ind., and copies 
of the annual volume of proceedings of 
the association containing the paper can 
be obtained of the secretary, J. M. Diven, 
of the Water Works Company at Charles- 
ton, S. C., and will probably cost one dol- 
lar. 

Comparisons of water rates in other 
cities are of little real value in determin- 
ing the rates in a given city. Conditions 
vary so much and cost of operating varies 
so much that the new rates should be 
determined after a thorough study of the 
income and expenses of the plant and of 
the probable effect of any changes in the 
rates. The methods employed by the 
Wisconsin Railroad Commission in revis- 
ing rates are the most scientific and give 
the most satisfactory practical results. 





Makers of Concrete Block Machines. 


Will you please inform me where I can 
buy cement block machine for making 
hollow moisture proof blocks as illustrated 
on page 159, Brown’s “Hand Book for Ce- 
ment Users,” issued by you, dated 1905, 
and oblige. Cc. M. M., Murdo, S. D. 

Such machines can be obtained of the 
Ashland Steel Range and Manufacturing 
Co., Ashland, O., the Fisher Hydraulic 
Stone and Machinery Co., Baltimore, Md., 
the Waterloo Cement Machinery Corpora- 
tion, Waterloo, Iowa; the American Ce- 
ment Machinery Co., St. Louis, Mo.; A. 
F. .George Co., Los Angeles, Cal., and 
others. Reference may be made to the 
“Business Directory” printed in each 
number of MUNICIPAL ENGINEERING, un- 
der the headings “Cement Block Ma- 
chines,” “Cement Brick Machines,” “Con- 
crete Blocks,” “Concrete Construction 
Machinery.” 

The makers mentioned make blocks by 
different processes, but can all give in- 
structions for making waterproof blocks 
by their methods. 





Articles on Concrete Paving. 


Has there appeared in any recent num- 
ber of MUNICIPAL ENGINEERING a compre- 
hensive article on concrete paving? I am 
looking for such information as to cost, 
specifications and efficiency. 

M. E. C., ————,, Minn. 

The following articles have appeared in 
the last few volumes of MUNICIPAL EN- 
GINEERING : 

In vol. xxxviii: “Specifications for 
concrete sidewalks, curbs and gutters and 
pavements,” p. 244. 
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In vol. xxxvii: ‘Will a Concrete Street 
Crack?” p. 35; “Cost of Street Paving,” 
p. 177. The article on p. 35 refers to a 
number of prior articles describing vari- 
ous forms of concrete paving, such as 
the Blome, in vol. xxxv, p. 369, and vol. 
xxxiv, p. 412; a German pavement in vol. 
xXxxv, p. 36; Richmond pavements in vol. 
xxviii, p. 388, and vol. xxxiv, p. 168; the 
Toronto pavements in vol. xxvii, p. 350; 
the Grand Rapids pavements in vol. xxiii, 
p. 400; the Bellefontaine pavements, now 
about 20 years old, in vol. iv, p. 229, vol. 
xvii, pp. 383, 384, vol. xix, DP. 427, vol. 
xxxv, p. 180, and others. 





Cast Stone Boat Ends. 

For sometime I have looked for infor- 
mation or advertisement in regard to cast 
stone boat crooks or ends. If you will 
inform me I will write for description 
and price. Would like one that can be 

i a pole. 
ee ee W. H. T., Rhinebeck, N. Y. 
Can any of our readers answer this 


inquiry? 





Forms for Concrete Sewers—Books on Rein- 
forced Concrete Sewers. 

i he names of manu- 

PI coy be yee 7 concrete sewer 

work. Also names of books which give 

most information on design and construc- 

tion of reinforced concrete sewers. Such 

information as you may nu to give 
i reci 3 

ee x W. Port Huron, Mich. 

On page 368 of the May number will 
be found a list of patents which contains 
several on molds for concrete sewers and 
pipes. The American Cement Machinery 
Co., St. Louis, Mo., can supply the de- 
sired forms. Other makers of such forms 
are the Adjustable Steel Centering Co., 
Fond du Lac, Wis.; Blaw Collapsible Steel 
Centering Co., Pittsburg, Pa.; Merillat 
Culvert Core Co., Winfield, Iowa; Ray 
Thomas, Faribault, Minn. 

More or less information about the con- 
struction of reinforced concrete sewers 
will be found in Taylor & Thompson's 
“Concrete, Plain and Reinforced” ($5), 
and Buel and Hill’s “Reinforced Concrete” 


($5). 


Sanitary 





Provisions Without Water or 
Sewers. 


Our Board of Health is desirous of ob- 
taining information as to the best method 
of outdoor closet to adopt as a regulation 
closet for use in those parts of our city 
where sewer and water connection can 

ot be obtained. 

" Getaie our water and sewer area and 
in many of the older class of houses 
within, we have up to the present had in 
use closets equivped with a sanitary pail. 
This we have found to be an expensive 
method as these pails have to be emntied 
both winter and summer, once per week. 
In winter a thawing process is necessary 
as a preliminary and in summer the odor 
from these pails is very insistent; more- 
over we have reason to believe that the 
flies feed on the contents of these pails 
and convey typhoid poison to food sup- 
plies in houses, thus explaining the large 





number of cases we have usually in Sep- 
tember and October each year. 

I am of opinion that pits of a regula- 
tion depth suitable for cleaning, with a 
regulation closet, would be less objection- 
able, less expensive and more sanitary 
than the pail or box system, provided 
wells are prohibited. Our soil here is a 
heavy clay somewhat impervious to mois- 
ture. City water is obtainable from the 
water wagons by those who cannot get 
water service at present. 

I would be glad to have any informa- 
tion you can give me as to the method 
you have found best in your city, and 
also your opinion of the comparative 
merits and defects of the pail or box sys- 
tem and the ‘pit system. 

T. H. WHITELAND, 
Medical Health Officer, 
Edmonton, Alberta. 

Any provision for taking care of house 
wastes other than immediate removal by 
water carriage requires the most rigid 
and constant supervision by the health 
authorities, but it is possible to inaugu- 
rate a comparatively inexpensive system 
and to operate it without nuisance,. the 
great expense being in the payment of 
the force of inspectors. 

It is possible to operate earth closets 
inside the house without odor or danger 
from flies in both summer and winter, 
but they must be used only for human 
excrement and there must be a sufficient 
supply of dry absorbent earth or fine ash, 
or a mixture, so that every solid or 
liquid deposit shall be completely covered 
and absorbed as soon as made. The use 
of such closets can be learned as readily 
as the use of water closets, but the av- 
erage citizen, not to speak of the chil- 
dren, is too careless to perform the 
covering process completely and careful- 
ly. This accounts for the freezing of 
the contents of pails in the winter and 
consequent difficulty of removal if they 
are used in a cold outbuilding, for nat- 
ural carelessness about such use is em- 
phasized by the desire to get in out of 
the cold. Between the possibility of odors 
due to carelessness in the use of the earth 
closets in the house and the almost cer- 
tain difficulties of removal in the winter 
if they are located in outbuildings, the 
authorities much choose according to their 
local conditions. 

Perhaps the removal problem would be 
somewhat simplified if the full pails or 
boxes were carried to the place of dis- 
posal for emptying, a clean pail being left 
in place of each full pail removed from 
a residence. If necessary there might be 
a provision for placing the pails in a 
heated. room for thawing out, and there 
should be a provision for thorough clean- 
ing and disinfection before the pails are 
again used. 

The matter of earth closets and also 
that of vaults or pits is briefly but com- 
prehensively treated in Chapins’ “Munici- 
pal Sanitation in the United States” ($5), 
a most valuable book for the health de- 
partments of cities. 

In the January number of MUNICIPAL 
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ENGINEERING, Vol. xxxviii, p. 37, will be 
found a collection of regulations govern- 
ing the cleaning of vaults or pits and 
regulations of their size, much of the in- 
formation being taken from Dr. Chapin’s 
book. 

As to which method produces the least 
nuisance and can be operated with the 
least trouble and expense, no definite an- 
swer can be given. It depends upon the 
habits and customs of the people. If they 
have been brought up to the use of the 
earth closet there will be little or no dif- 
ficulty in operating that system. If they 
have been accustomed to the pit or cess- 
pool system it will be difficult to teach 
them the necessity of careful operation 
of the earth closets. The pits are almost 
certain to become nuisances unless cleaned 
and thorough disinfected at reasonably 
frequent intervals. They will have the 
advantage in a cold climate that it will 
not be necessary to clean them during the 
winter, but it is difficult to disinfect or 
deodorize them without cleaning them, 
especially if any water except human ex- 
crement drains into the pit. The writer 
is disposed to favor for a city in the 
latitude of Edmonton, the pits if deep 
enough, made of concrete, water tight, 
with no overflow, and protected from the 
entrance of any water. If cleaning is 
delayed they can be deodorized when 
necessary by comparatively small doses 
of chemicals dissolved in water and care- 
ful deposit of dry absorbent fine earth 
and ashes. 

If a residence has water supply, but 
no sewer, the Ashley residential septic 
tank, described in MUNICIPAL ENGINEER- 
ING, vol. xxiii, p. 35, or those described 
in vol. xxiii, p. 37 and in vol. xxxv, p. 
244, may be found available. 





Book on Sewer Pipe Manufacture. 
Will you very kindly advise where the 
writer can secure a book on the manu- 
facture of vitrified sewer pipe? 
I. M., Kansas City, Mo. 
The writer knows of no book on the 
manufacture of vitrified sewer pipe, and 
of but one, Hanson’s, on the manufacture 
of cement tile and pipe. Can our readers 
give any information on the subject? 





How to Pay for Sewer System. 


The city of Phoenix is contemplating 
at the present time the installation of a 
sewer system costing in the neighborhood 
of $400,000, and no little argument is 
being used as to the best means of rais- 
ing the money for this particular pur- 
pose. 

If I could trespass on your time I 
would appreciate it very much if you 
would furnish me with such information 
as you may have as to the most advanced 
means adopted at the present time by 
municipalities for raising the funds neces- 
sary to install sewer systems. 

The argument here is against a straight 
bonding proposition and for the assess- 
ment plan. Some few of us have pro- 
nounced ideas as to which is the better 
method, but they are apparently not con- 


vincing, and I should like some informa- 

tion from an authentic source as to the 

methods employed. 
H. S. R., Phoenix, Ariz. 

This question should be answered for 
the city of Phoenix by some one famliar 
with the laws of Arizona. 

Theoretically there are three principal 
elements in the assessment of the cost 
of sewers which should be considered in 
every case. Practically all but one or 
two of them, not always the same, are 
neglected. 

If the whole sewer system is construct- 
ed at once, it may very well be paid for 
by the city at large, the money being 
raised by bonds or directly by tax. But 
a strict application of the principles re- 
ferred to would cause the assessments of 
benefits to be distributed in a manner 
somewhat like that stated below. 

If parts of the sewer system are con- 
structed at different times, the following 
points should be considered: 

I. The sewer system is of benefit for 
drainage largely in proportion to area 
and this portion of the cost should be 
assessed according to area. 

2. It adds to the value of a lot in pro- 
portion to the value of the lot, if it is 
assumed that every lot requires a con- 
nection for sanitary purposes. This state- 
ment may be modified somewhat in the 
case of lots used for some particular 
purposes, such as storage warehouses, 
coal yards, ete., which require but little 
in the way of sanitary service. 

3. The city as a whole is benefited by 
drainage and general sanitary improve- 
ment and should pay its share of the 
cost, say for drainage in proportion to 
area of public streets, grounds, buildings, 
ete., and for sanitary purposes according 
to the best judgment of the assessing au- 
thority. 

4. A main sewer benefits the whole 
district which will ultimately drain into 
it, and the cost of such sewers in excess 
of those for the purposes of the abutting 
property should be distributed over the 
whole drainage district in accordance with 
the preceding principles. A local sewer 
may be assessed directly upon the abut- 
ting property benefited, including the city 
for the common areas. 

The subject is discussed in considerable 
detail in a number of articles which have 
appeared in MUNICIPAL ENGINEERING, the 
latest of which, in the March number, vol. 
xxxviii, p. 190, contains references to the 
others. 





Catchbasins on Unpaved Streets. 


Renville is a town of about 1,500 in- 
habitants, and is putting in a drainage 
system for storm water, cellars, low 
ground surface water, ete. In the prin- 
cipal streets would you recommend a 
simple form of catch basin for storm 
water inlet or would you recommend a 
street inlet running direct to the drain? 
The streets are not paved. Would there 
be danger of silt being deposited and 
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clogging the drains, the grades varying 
from 0.10 to 0.20 per cent. 
Cc. W. J., Renville, Minn. 

Presumably the drains will be of vitri- 
fied pipe, the circumstances not requiring 
them to be so large that brick or con- 
crete must be used. In such case the 
lowest gradient named, which is equiv- 
alent to a fall of 1 foot in 1,000. would 
hardly be strong enough to insure that 
the sewers would be self cleansing, with 
large quantities of silt washed in from 
the unpaved streets. 

Catch-basins are of no value unless 
the deposits in them are cleaned out be- 
fore the basins are filled up to the level 
of the outlets. The question is therefore 
one of comparison of the cost of cleaning 
catchbasins whenever test shows cleaning 
to be necessary and cleaning sewers at 
regular intervals so that there will be a 
certainty that they will not be stopped 
up. Probably the catchbasin cleaning 
will be the cheapest with unpaved streets, 
éspecially if the streets are not hard 
macadam streets, but are subject to wash 
by the general passage of heavy rainfall 
over the surface or of large quantities 
flowing rapidly in the side ditches or 
gutters. 

If it were possible to give the drains 
more fall and the streets were paved, and 
no sewage entered the drains the case 
might easily be reversed. 





Books on Macadam Roads. 

Is there any book published which is 
considered an authority on macadam 
streets and roads? 

“Kidder” and “Trautwine” are authori- 
ties in their line, and if there is such a 
book covering road building, particularly 
crushed stone construction, we would 
like to get it. V., ——,, Ind. 

An excellent book covering all parts of 
the standard macadam road, not treated 
with oil or tar, is Byrne’s “Highway Con- 
struction” ($5); Aitken’s “Road Making 
and Maintenance,” is an English book 
which is also standard. Books treating 
of methods of improving the quality of 
macadam roads, all new, are Hubbard’s 
“Dust Preventives and Road Binders” 
($3); Smith’s “Dustless Roads, Tar Mac- 
adam” (English, $3.50); Judson’s “Road 
Preservation and Dust Prevention” 
($1.50). 





Where Has Gilsonite Been Used in Asphalt 
Pavements? 


Con you give me any information 
through the question department of your 
magazine as to where, in what cities 
(first class) there has been any Gil- 
sonite asphalt material laid and with 
what success. 


J. B., Milwaukee, Wis. 
Gilsonite is reported to have been used 
in asphalt pavements at some time during 
the last fifteen years in the following 
cities : Chicago, IIll.; Waterloo, Des 
Moines, Mason City, Iowa; Oklahoma 
City, Guthrie, Sapulpa, Muskogee, Shaw- 


nee, Okla.; Denver, Col.; St. Louis, Kan- 
sas City, Mo.; Ft. Wayne, Ind.; Mem- 
phis, Tenn.; Montgomery, Huntsville, 
Ala.; Wichita, Kan. The writer has not 
knowingly seen any of these pavements 
except those at Ft. Wayne, which are 
about eighteen months old, having passed 
through two winters. They promise to 
require very slight expenditure for re- 
pairs during their ten-year period of guar- 
anty. Such reports concerning the others 
as have reached the writer indicate that 
they are equally satisfactory. 

Can any of our readers give the results 
of their observations of Gilsonite asphalt 
pavements, giving detail of date and meth- 
od of construction and present condition? 

As shown by the report in MUNICIPAL 
EXNGINEERING, vol. xxxvii, p. 255, the 
amount of Gilsonite produced has _ in- 
crease from about 11,000 tons in 1905 to 
about 19,000 tons in 1908. Some of this 
increase has been on account of increased 
use in pavements, although Gilsonite is 
extensively used also in the manufacture 
of paints, varnishes and other products 
requiring a very pure asphalt. 





Garbage Disposal in America. 


Nous vous serions tres obliges si vous 
pouvez nous documentes sur les resultats 
obtenus en votre pays par les procedes de 
cuisson des ordures menageres ongadues 
des villes pour la production de la vapeur 
ou des engrais. Ou a-t-on fait des appli- 
cations de ce systeme et a qui pouvons 
nous nous addresser pour obtenir des res- 
seignements detailles a ce sujet. 

BAUDY, 
Chaumont, Haute Marne, France. 

Morse’s book on “The Collection and 
Disposal of Municipal Waste” ($5) gives 
descriptions of practically all the garbage 
disposal plants in the United States. His 
article in MUNICIPAL ENGINEERING, Vol. 
xxxviii, p. 258, describes the systems of 
destruction of garbage, including the pro- 
duction of steam. The series of articles 
by Hugh S. Watson, in vol. xxxvii, p. 287, 
vol. xxxviii, pp. 1, 73, 143, 229, 299, etc., 
while written by an Englishman, well 
describes American practice in garbage 
destruction at high temperatures, for prac- 
tically the same furnaces are used in both 
countries. Other articles describing less 
satisfactory methods of garbage disposal 
will be found in vol. xxxvi, p. 36, and 
vol. xxxv, pp. 179, 359 and 376, and others 
in still earlier volumes. 





Information About Public Markets. 


I write to ask that you refer me to any 
copy or copies of MUNICIPAL ENGINEERING 
that deals with the subject of city mar- 
kets, their dimensions, general plan and 
method of operation. If this subject has 
not been covered by your journal, I will 
appreciate your giving me any informa- 
tion that will lead to my getting up-to- 
date literature on this matter. 

L. E., Little Rock, Ark. 


Only recently have any approximately 
thorough studies been made of the prob- 
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lems of the public market and, so far as 
the writer knows, none of these have 
found their way into book form. The 
proportion of stand-space to passageways, 
the volume of air in the room, the supply 
of heated or cooled air of proper humid- 
ity, the separation into departments for 
different kinds of marketable products so 
that each department will have its supply 
of proper volume and quality, the control 
of the air supply so that the. variations 
in number of people can be provided for, 
the extraction of odors and prevention of 
their spread out of their departments, the 
supply of day-light without direct sun- 
light during market hours and of direct 
sunlight during vacant hours for purify- 
ing purposes, the’ provision of closed 
cases, humidors and refrigeration for the 
products requiring these various treat- 


ments, the provision of thorough drain- 
age, and arrangement of stands so that 
thorough washing with plenty of water 
under pressure is easy, the provision of 
convenient methods of collecting and re- 
moving the solid refuse, the provision of 
cold storage and dry storage, and a num- 
ber of lesser, related problems should all 
be considered in the design, construction 
and operation of a market. But few 
architects or engineers have made these 
studies. The writer knows but one or 
two. 

Some of these matters have received a 
reasonable amount of attention in a mar- 
ket recently constructed by a private 
company in Seattle, Wash., some descrip- 
tion of which will be found in an article 
in the department “From Workers in the 
Field.” 








FROM WORKERS IN 
THE FIELD 


Practical Points from Practical People. 








Contributions to this Department are invited. 


Give from your experience for the benefit of 


others. No matter about the style of the composition, the fact is what is wanted. Use the Ques- 
tion Department for what you want to know; use this Department for what you can tell others. 





ixperts in California Asphalt. 


The undersigned notes in the Question 
Department, MUNICIPAL ENGINEERING, 
April number, an inquiry regarding as- 
phalt paving experts who have had some 
experience with California asphalts. As 
I am always willing to give any one in- 
terested the benefit of my experience in 
the asphalt paving industry, it may not 
be amiss for me to advise the gentleman 
making inquiry that I have been contin- 
uously engaged in the asphalt paving in- 
dustry since 1883. Until five years ago 
I was connected with companies using so- 
called “natural” asphalts exclusively. 

About that time I became interested in 
the asphalts manufactured from the heavy 
malthas obtained on the Pacific coast, 
and after careful and exhaustive examina- 
tion I was led to conclude that asphalts 
properly produced from that source were 
far superior to most of the _ so-called 
“natural” asphalts. I have since been 
interested entirely in the California pro- 
ductions and will be pleased to give any- 
one interested the benefit of my experi- 
ence in that line, as it has been undoubt- 
edly proven that pavements laid from 
California asphalt which has been prop- 
erly refined and is properly used at the 


paving plant is a very superior pave- 
ment. 

In 1903 220,416 tons of so-called “nat- 
ural” asphalt was imported to the United 
States, while only about 32,000 tons of 
California material was marketed. The 
year 1907 shows that about 65,000 tons of 
so-called “natural” asphalt was imported 
in the United States, whereas 110,000 tons 
of California were produced and _ sold. 
There must be a reason for these figures, 
which are approximately very correct. 

GEO. W. LAMSON, 
Chicago, Ill. 





Form for Water Bill. 

The face of the bill for water used by 
the water commission of Frankfort, N.Y., 
is shown in the accompanying cut, also 
of the stub. A notable point is the method 
of securing advance payment on a bill for 
metered water. The bill is for six months 
and the minimum bill is $7 a year or 
$3.50 for six months. For the first six 
months of the contract, or proportionate 
time to October 1, the consumer pays in 
advance the half or proportionate amount 
of $7. Thereafter he pays in advance 
half of the bill for the preceding year, 
so that, while he is paying in advance for 
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water he is actually paying the amount 
which accrued from his use of water 
during the preceding year. This is shown 
in the fine print on the face of the bill. 
Following are the items of information 
given on the back of the bill: 

RULES AND RATES. 

I. All bills are made to the owner of 
the premises and are due when presented. 

II. Meters must be easy of access at 
all times for examination by the water 
commissioners. 

III. They must be protected from 
freezing or other injury by the care and 
at the cost of the water consumer. 

IV. Meters must not be tampered with 
and must not be removed without notice 
to the water commissioners. 

Vv. If a meter gets out of order and 
fails to register, the consumer will he 
charged at the average daily consumption 
of water as shown by the meter when in 
order. 

VI. All water passing through the me- 
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before the first day of April and October 
of each year, and five per cent will be 
added to and collected on all water bills 
remaining unpaid 20 days after the water 
rents shall actually be due and unpaid; 
and should any water rents remain unpaid 
for a space of 30 days after the same is 
due and notice personally served upon the 
party or person owning the premises to 
which the water is.supplied, or on the 
agent thereof that said water rent is due 
and unpaid, the supply of water to said 
premises shall be shut off. 


STATE LAWS. 

Sec. 227. Connections with Mains.— 
Supply pipes connecting with mains and 
used by private owners or occupants shall 
be laid and kept in repair at their ex- 
pense. Such pipes cart only be connected 
with the mains by permission and under 
the direction of the Board of Water Com- 
missioners. A member of the board or 
its authorized agent may at any time 
enter a building or upon premises. where 




































































































‘ > 
; i . The Commissioners Reserve the Right te Cut Of the Werer Supply if this Bill te Net Poid Withia 30 Deve SERVICE No. 
METER No. SERVICE No—--— ie 
1 | METER No. GK 
' 
' 
Me 
; To FRANKFORT WATER COMMISSION, Dr. 
‘ —_——— I — 
To WATER COMMISSION, Dr. ' 
’ For Water Supplied Premises No. Street by Meter from the. 
By Premises ™ Street + 
4 190 10. th@wmwrer day Obreremm—: 190 Eauats 
For Water froma day Ob. eee 10 
; Present Reading of Meter. Cubic Feet Furst 2sloco 
Including therereem—eerererereday Olverrvnwrenre 90 FF nian Baten 7 
, . ’ 
Present Reading of Meter———____— Cubic Feet, CORSUMGLION 1S cere nerenmrnerere, | -aererenen Cubic Feet A -——<18. per 1,000 gats. 
‘ 
Last Reading of Meter, Cubic Feet ! Equal w Gators used | Ammoveh tor one year ts 
: CREDIT 
Consumption is—_—____ | w~Cubic Feet » § j=  weweeoees 
‘ By one-half of the amount for water to the Said premises for the full year ending October first, 190...., paid _—__ 20. 
' 
Equals gallons = : 
First BS) SSS gallons or tess is!$ 00 : a Se _ _—— 
i j H The consumer who recerves thes bul is sihhiniemnte 
Balance f. Le: is ‘ schedule on back of thus s@istement §=The a 00. of for & proportionate amount aS a may be for the year 
; ending October firs. towing alte the wi sonual bul payable Apri frst will be furnished, and will be equal 
At —.cts. per 1,000 gallons . eo eee . 
' 
Toal——.$—~$——- | Payment Received. 190 
‘ B 
Pid ————________w '  § Bring thie Bill for Receipt 
' 
‘ 


ter will be charged for whether used or 
wasted. 

VII. No meter rate less than $7. One 
cubic foot of water is seven and one-half 


gallons. 
VIII. Every consumer of water should 
learn to read his meter and observe that 


there is no waste of water by leakage. 
Meters will not register more water than 
passes through them. To test a meter, 
close all fixtures and watch the hand on 
the dial registering the smallest number 
of cubic feet. If the hand moves at all, 
there is a leak—find it and have it stopped. 
Its further accuracy can be tested by the 
consumer at any time by noticing whether 
the meter registers one cubic foot when 
seven and one-half gallons or sixty-two 
and one-half pounds of water is drawn 
from the pipe. 
VILLAGE ORDINANCES. 

Chapter XII. Sec. 1. Water Rents.— 
All water rents may be paid semi-annu- 
ally in advance at the First National 
Bank of Frankfort, New York, on or 


water is used from supply pipes and make 
necessary examinations. 


RATES FOR WATER WHEN USED THROUGH 
METERS. 


25,000 gallons or less, per year, lump 
price yearly, equal to 28 cents per 1,000 
gallons, is the sum of $7.00. 

1. 35,000 gal. or less, per year, each 
1,000 gals., 24 cts. after first 25,000 gals. 
is $7.24—$9.40. 

50,000, 21 cts., $9.40—$12.25. 
65,000, 18 cts., $12.25—$14.20. 
85,000, 15 ets., $14.20—$16.00. 
105,000, 13 cts., $16.00—$17.40. 

5. 225,000, 12 ets., $17.40—$31.00. 

7. 500,000, 11 cts., $31.00—$59.25. 

8. 1,000,000, 10 cts., $59.25—$104.50. 
9. 1,700,000, 9 cts., $104.50—$157.75. 
10. 2,600,000, 8 cts., $157.75—$213.00. 

11. 3,500,000, 7 cts., $213.00—$250.25. 

12. 5,000,000, 6 cts., $250.25—$305.50. 

13. 8,000,000, 5 cts., $305.50—$405.75. 

All greater quantities at the rate of 5 
cents per 1,000 gallons. 
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A bill for 35,000 gallons used in a year 
would be computed thus: 


35,000 gal. meter reading, 


oe ee” Beer Pere ee $7.00 
Re Oe Os ooh asl w ewes 2.40 
ODE, Se hckis aes eae wae aah a es he £9.40 


After the first year half of this amount 
could be paid in April and the other half 
in October, as shown on the face of the 
bili. 





Day Labor vs. Contract Work on Los An- 
geles Aqueduct. 

The following interesting communica- 
tion appeared in a recent number of Paci- 
fic Outlook, published at Los Angeles, Cal.: 

In your issue of December 11, 1909, you 
publish a copy of an article which ap- 
peared in “Engineering-Contracting,” re- 
viewing a report by Metcalf and Eddy, 
consulting engineers of Boston,—this re- 
port having been made to the Boston Fi- 
nance Commission on the relative econ- 
omy of doing public work by contract or 
by municipal day labor, called “force ac- 
count.” The finding is that force account 
work is the more expensive method in 
certain New England cities. 

The entire tenor of the article is to the 
effect that all public work should be done 
by contract. The report by Metcalf and 
Eddy has been extensively reviewed by 
engineering publications. The firm of 
Metcalf and Eddy are engineers in good 
standing, but it should be remembered 
that “Engineering-Contracting” is a paper 
that is devoted to the interests of the 
contractors of the United States. 

Much municipal work has been done in 
the past without adequate supervision and 
economic management, men of low effi- 
ciency often gradually accumulating in a 
permanent organization. When public 
work is performed politically, there is no 
limit to the extravagant costs that may 
result, just as there would be under con- 
tract work resulting from collusion, and 
a discussion thereof is superfluous. The 
question, therefore, resolves itself into 
one of whether municipal work can be 
organized on business principles. There 
is no reason why a municipality with 
large financial resources, capable of buy- 
ing adequate equipment and paying rea- 
sonable salaries, should not obtain as high 
grade machinery and superintendents as 
any contractor. Manufacturers take pride 
in selling their equipment to a municipal- 
ity or to the Federal Government, and 
advertise such sales extensively. Most 
young men, and particularly ambitious 
young engineers seeking experience and 
reputation, desire connection with large 
public organizations in an official capac- 
ity, provided the job is clean, and they 
are usually willing to work at less wages 
than they would for an individual. 

Let no one think that the engineering 
direction of public work under contract is 
a flowery bed of ease. It requires as 
much detailed supervision and vigilance as 
if the work were carried on by an organ- 


ization reporting directly to the engineer. 
Often when contractors encounter great 
difficulties and unexpected expenses, the 
municipality and the engineer are left to 
finish the work. This was illustrated in 
the case of the outfall sewer in Los Ang- 
eles and at the Laguna Dam which was 
started for the Reclamation Service by 
one of the largest contracting firms in the 
United States. Conversely, if the work 
proves unexpectedly easy, the municipal- 
ity would not share in the resulting good 
fortune. It is often a case of “heads I 
win and tails you lose.” 

There is more temptation for a con- 
tractor, no matter how honorable he may 
be, to skimp his work for which he is 
paid a fixed sum, than for a municipality 
to slight its own work under the force 
account system. Pieces of work on which 
the costs are very uncertain, such as 
tunnel driving and foundation work, are 
those best suited to the force account sys- 
tem, because a good contractor must as- 
sume all unfavorable conditions as oc- 
curring, and bid accordingly. 

When. public work is let by contract, it 
must be as the result of advertising and 
the law usually compels the award to the 
lowest bidder or to the lowest responsible 
bidder. In our own street work, it must 
be the lowest bidder or all bids must be 
rejected. The lowest bidder may be a 
bidder with bad judgment as to probable 
costs, and while his bid may be protected 
by bond, the bond is of little practical 
value. I have never known of collection 
on a contractor’s bond. 

The greatest advantage that the con- 
tractor enjoys is that he can purchase 
materials and employ men quickly, where- 
as municipal officers are seriously incum- 
bered with formalities, designed to pre- 
vent fraud, but which are an expensive 
handicap to an honest administration. 

The Los Angeles Aqueduct is in charge 
of a non-partisan and most efficient board 
of public works. About 95 per cent of 
the work is done by force account. There 
is not a political appointee in the entire 
organization. The engineers are ener- 
getic young men, ambitious to make rep- 
utations and are promoted on merit. The 
bonus system is applied where possible, 
and the results so far obtained have been 
most satisfactory. 

The Jawbone Division is twenty-two 
miles in length and is the heaviest on the 
Aqueduct. Consequently, it was one of 
the first to be opened for construction. 
In order to determine whether this work 
should be done by contract or by force 
account, bids were called for; these were 
compared with the engineers’ estimates 
and finally all bids were rejected and the 
engineering department ordered to con- 
struct the work by force account. Mr. 
A. C. Hansen was placed in charge as 
division engineer. 

The Jawbone Division is now 80 per 
cent completed. It is possible, therefore, 
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to make a comparison between the cost 
of the work done by the municipality and 
the prices bid by the contractors. It will 
be appreciated, however, by any person 
who has had experience in construction 
work, that the unknown elements of the 
cost for “extra work” done by the con- 
tractor are most important ones, which 
do not appear in a bid but which are 
covered by the force account cost figures 
which are here presented. 

These “cost figures” are reliable; each 
piece of work is made the subject of de- 
tailed study. All charges for general ex- 
pense, equipment, housing, sanitation, ad- 
ministration, etc., are included. The anal- 
ysis was made by Mr. O. E. Clemens, in 
charge of the cost-keeping department of 
the Aqueduct. 

Of the 217 miles of Aqueduct, including 
three hydro-electric plants and one ce- 
ment plant, all work is being done by 
force account with the exception of 11 
. miles of valley work. 

One feature of this work which has 
been effective in securing good results is 
the issuing of monthly cost and progress 
bulletins covering every structure. These 
show unit costs of similar work at differ- 
ent places, giving credit to those in imme- 
diate charge and advertising their results, 
whether good or bad, throughout the en- 
tire organization each month. 


COST ANALYSIS. 
Five bids were received July 27, 1908, 
for the construction of the Jawbone Divi- 
sion, as provided in Specification No. 33. 


TOTAL QUANTITIES 





These bids, with the exception of the 
lowest, were submitted by large and ex- 
perienced contracting firms from various 
parts of the United States. The unit 
prices of the low bidder are shown under 
the tables of costs. 

As stated elsewhere, the estimated 
quantities shown on the original specifi- 
cations have been somewhat modified to 
meet conditions developed during con- 
struction, the tunnel footage having been 
materially increased and conduit footage 
decreased. The comparisons of costs have 
been based on the quantities as now es- 
tablished. The estimated cost of engin- 
eering, in case the work had been let by 
contract, has been added to the contrac- 
tor’s bid. This expense under the force 
account system has also been included in 
the costs shown. 

The following plant, according to Speci- 
fication No. 33, was to be installed or 
built by the city, for the free use of the 
contractor. The cost of this has been 
eliminated from this analysis: 

Compressor plants. 

Main water pipe lines. 

Roads and trails. 

Power lines and transformer stations. 

Main telephone lines. 

The charges for electric energy which 
would have been made to the contractor 
have been included in force account costs. 
The'comparison of costs is made on tun- 
nel and conduit work, the cost of culverts 
being disregarded, as they represent a 
very small percentage, and have averaged 
less than the bid. 


™N LINEAL FEET, 





Section. Tunnel. Conduit. Total. 
Be ata costs ave cis cae sah vad Oa anc wos, eva lls whee 19,636 23,809 43,445 
ae mee Rhitcu cig siecle rato asiohery ica 21,332 5,326 26,658 
ei Se eee terrane chs hess anc ia tage atv suena lke 22,830 10,088 32,918 
PES el ae rete ards mtaraia reali eeee etataleca ata 63,798 39,223 103,021 


CONTRACTOR’S BID. 


Completed and Lined Tunnels. 


Section. Feet. 
Be ala edge aud S54 eae ele Ceswoes ere 28636 
Be alee. ag dod ae oes Hoos Gare eter 21,332 
Be, aie iene tere Are osteo RS eae 22,830 
I SR Seask rece ik phot cede aati erdiace le eee 63,798 


Rate Per Ft. Total. 
$22.50 $441,800.00 
36.70 782,884.40 
33.30 760,239.00 


Average $31.11 $1,984,923.40 


Conduit Excavation. 


Section Feet. Aver. Yardage. Price Per C.Y. Total. 
ra laerecealensadae eOe SIO 23,809 5.9 $1.066 $149,744.32 
Fee Sav esate Ria lorsriete. ww boro 5,326 5.2 1.625 45,004.70 
Bee te age pene arr 10,088 5.0 Liaw 59,267.00 
BN SSeS aG ileal etwas 39,223 Average $6.48* $254,016.02 
Conduit Lining and Cover. 
Section. Feet. Rate Per Lin. Ft. Total. 
Breach tdi aden ed acc atara alente oak calc oreae alee 23,809 $6.721 $160,020.29 
Be Baar e gira rernaol itis aviaasecatha ie aie 5,326 7.00 37,282.00 
De) ay ais Cael mate ee Reuse Saw ae is 10,088 6.876 69,363.09 
BEE ASG im ePOe wleudica a Mele wera ve Meas “CINE era pice 39,223 Average $6.80 $266,665.38 


*Cost per lin. ft. 
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Under the specifications, cement, tunnel 
timbers, and reinforcing steel were to be 
furnished to the contractor free, at the 
nearest railroad station. This represents 
a cost to the city as follows: 


Cement, per lineal foot of tunnel and ‘ 


CEE aoc ire bakes aed hae a eee $2.70 
Tunnel timbers, per lineal foot of 

NE 6.ns evict bowen hes 6.0 << -62 
Steel, per lineal foot of conduit...... 27 


In case the work had been let by con- 
tract, it would have been necessary to 
maintain an engineering staff with clerks 
and inspectors, at the expense of the city, 
for the period of two and one-half years 
involved in the contract. This cost would 
have been $3,715 per month, equal to a 
total of $111,450, or an average cost per 
foot of aqueduct of $1.08. The total cost 
of engineering and supervision, under the 
force account system adopted, is included 
in the unit costs given. 


ESTIMATED COST OF WORK TO CITY OF LOS 
ANGELES, IF DONE BY CONTRACT. 


Tunnels. 
Bid per foot completed............ $31.11 
co FE rn ee 62 
oe. Seer 2.7 
Engineering and inspection........ 1.08 
ee DP sks ots dcaGwcnces $35.51 

Conduit 
Bid—Excavation per foot.......... $ 6.48 
eS me lS or ee 6.80 
OS ee eer ere 2.70 
ee re 27 
Engineering and inspection........ 1.08 
TONE DOE DOR iid ecgd Keen $17.33 


Above costs do not allow anything for 
depreciation on instruments and equip- 
ment used by the city on this work. 

ACTUAL COST BY FORCE ACCOUNT. 

The total amount of work to be done, 
and footage completed to January 1, 1910, 
is as follows: 


Assuming no salvage on this plant, we 
have $227,000 divided by 103,021 equals 
$2.20, average cost per foot for entire 
division. 

MAINTENANCE AND OPERATION TO JAN. 1. 

The general maintenance and operation 
charges on water supply, roads, telephones 
and division administration, amounts to 
3% per cent of total construction charges, 
or 68 cents per foot for tunnels and 38 
cents per foot for conduit. The charges 
for the field engineering and supervision 
are included in the construction costs 
given. 

TOTAL COSTS BY FORCE ACCOUNT. 


Tunnels. 
I iin ok alg oo ede women eae $12.70 
RE Said GC tives aa aes mh oe 6 ale 6.80 
Maintenance and operation......... -68 
BIE. bi 6 Ui vé 0s oN nkisnnsene Ges 2.20 
bx b eee ew ens ens aeeusedes $22.38 
Conduit. 
I 86.55 biaae ae eee ab a wre sme $ 3.60 
CO ee eee ee er ee 7.30 
Maintenance and operation........ .38 
I ck ie bh a & cle be 6 wes 2.20 
WE HAs cba a Neeee eeu eeh ee oane $13.48 
COMPARISON. 

Tunnels—Cost by contract......... $35.51 
Tunnels—City costs .............-. 22.38 
a $13.13 
Conduit—Cost by Contract........ $17.33 
Condult—City COmte ...ccccccceses 13.48 
$3.85 

CO708: Seek SIS48:.....4.5+ $837,667.00 
39,223 feet x BeOS. ve -wwine «ou 151,008.00 


Estimated total saving on 
Jawbone Division ........ $988,675.00 
This estimated saving is conservative, 
as the work to be completed will cost less 
per unit than that done previously, owing 
to the nature of the ground and the im- 








Total Footage, Amount Done, Pct Done. 
Feet. Feet. 
Tunnel GECAVAHION 0.6. scccccccvcses 63,798 61,515 96% 
Co ee eee 63,798 33,805 53 
COMGIEE GSRORVETION «20.6 cccects ce sewsene 39,223 33,868 86 
CE. TE ig mv 05 ob area senses awn 39,223 16,100 41 
Detail of Tunnels. 
Total Expended. Amount Built, Ft. Unit Cost. 
Excavation and timbering....... $780,360.00 61,515 $12.70 
EE ww eer asd scar eee ccs 229,727.00 33,805 6.80 
Total per foot of completed tunnel ened aesras ieee niki ale AISI ee uk Mee iaioeTe woe SEO 
Detail of Conduit. 
Total Expended. Amount Built, Ft. Unit Cost. 
NR Soins eo rerk ie anew aed alan $121,521.50 33,868 $ 3.60 
BOOTS re ean re eee 117,561.50 16,100 7.30 
Total per foot of completed conduit i si vies lk aoa eee ae cs $10.90 


EQUIPMENT, PIPE LINES, ETC., FOR THE ENTIRE FOOTAGE. 


Miscellaneous equipment, exclusive of compressor plants, main pipe lines, 


ee ee 2 arr er eee ner eee $150,000.00 
ee ee I I gis i Wikia ion van ses wlio be cme Gb Ca Sav ae SS 20,000.00 
TAOEGE TELOIIONO BVGUEE, GOUT CIs cc osc ie cck vice ccinscewnwecbaccecenes'’s 4,000.00 
Bulldings, inclodings wirithe Tor Mgnt. ... occ. c ccc ce sccasccvccwtseccscons 53,000.00 





$227,000.00 
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provement in the organization. Salvage 
values of plant, also extra work which we 
have done and charged to construction 
(which would have been billed as “extra 
work” by the contractor) would have a 
tendency to increase this estimate. 

One of the most advantageous features 
of force account work is the opportunity 
that it affords to make changes in the 
location of the line or in the design of 
the various structures, things which are 
very difficult to do when a municipality is 
bound by rigid contract. The economic 
studies that are made as the work prog- 
resses constantly offer suggestions for a 
change in route or changes in the detail 
location. The character of the materials 
which are encountered frequently demands 
a complete change in the design of a 
structure to be built. It is thus possible, 
under force contract with good cost-keep- 
ing, to obtain the most economical results 
and the most stable work. 

This change in construction is vividly 
illustrated by the fact that the first loca- 
tion of our line called for 28 miles of 
tunnels, whereas the line as it is now 
being built will contain 43 miles of tun- 
nels. J. B. LIpPINcort. 

Chief Engineer Los Angeles Aqueduct. 





Cost of Asphalt Repairs in Brooklyn. 


To the Editor of MUNICIPAL ENGINEERING: 

Sir: Complying with your’ request 

I am forwarding you herewith copy of 

report of the operations of the Municipal 
Asphalt Plant for the year 1969. 

JOHN C. SHERIDAN, Chief Engineer, 

Bureau of Highways, 
Brooklyn, N. Y. 


The report goes into detail of costs of 
items and classes of items and unit costs. 
On account of lack of space, the analysis 
of costs and the summaries only are 
given in the following extracts from the 
report: 

The Brooklyn Municipal Asphalt Repair 
Plant is located on the 7th St. Basin of 
the Gowanus Canal, near 2d Ave. It has 
a capacity of 270 cubic: feet of wearing 
surface, and 100 cubic feet of binder per 
hour, and is equipped with self-contained 
rotary driers, two of which are used for 
heating sand, and one for binder-stone. 
The cylinders of these driers are 40 inches 
in diameter, 19 feet 6 inches long, with 
longitudinal vanes. Each set is so ar- 
ranged that they may be driven inde- 
pendently or at the same time. The 
driers discharge into an elevator, fitted 
with 10-inch by 6-inch buckets, which con- 
vey the material to the respective storage 
bins above the mixing boxes, whence the 
material is drawn by gravity into the 
weighing boxes, which rest on platform 
scales, so that each batch of material can 
be accurately weighed. These scales are 


fitted with double beams, so that the 
amount of dust used in each batch of 
wearing surface may also be accurately 
weighed with the sand. The weighing 
boxes discharge into the mixers, which 
have a capacity of 9 cubic feet of wear- 
ing surface mixture, and 10% cubic feet 
binder. The mixers discharge by gravity 
into trucks driven directly underneath, 
and are so arranged as to permit of 
running out both top and binder simul- 
taneously. 


There are three melting tanks of 1,500 
gallons each, enclosed, and capable of 
withstanding 15 pounds pressure, and 
equipped with mechanical agitators. These 
tanks are so arranged that any of the 
three, or all of them, may be used for 
the asphaltic cement supply to either one 
or both of the mixers. The asphaltic ce- 
ment is fed into the weighing buckets by 
air pressure through standpipes from the 
bottom of each tank, rising above the 
level of the mixing floor, so as to proper- 
ly discharge into the weighing buckets, 
which run on overhead trolleys, and are 
equipped with double beam scales. 


The power plant has a 60-horse power, 
water tube boiler, Babcock and Wilcox 
Co. The plant is driven by a 10-inch by 
12-inch automatic cut-off center crank en- 
gine, manufactured by the Erie Engine 
Works, Erie, Pa. Since it is desirable to 
have the power for agitating the tanks 
independent from the main engine, so that 
the tanks may be charged and agitated 
without running the rest of the plant, 
there is also a 5-inch by 5-inch vertical 
automatic cut-off engine, 9-horse power. 


teport of Costs and Operation of Mu- 
nicipal Asphalt Plant for the year ending 
Dec. 31, 1909, and Costs of Maintenance 
of Asphalt Pavement in the Borough of 
Brooklyn, New York City: 


Plant value Jan. 1, 1909...... $41,016.10 
Betterments during 1909...... 824.82 
$41,840.92 

FIXED CHARGES. 

Interest on payments on bet- 

terments at 5 per cent...... $ 9.32 
Interest at 5 per cent and de- 

preciation on plant at 10 per 

cent. for one year on $41,- 

Re Seok ctk stiwiekass 6,152.41 
tent of plant and grounds.... 1,440.00 
WOee SOP BORE ase dase cesne 608.23 

Total fixed charges......... $ 8,209.96 

PLANT PRODUCT. 
18,082 boxes wearing surface 

mixture, each 8.75 cu. ft... 158,217.50 
5,031 boxes binder, each 9.00 

i ee Axwas ees sates sieceites 45,279.00 
23,113 boxes total plant prod- 

We SO le sac ase anew pas 203,496.50 
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SUMMARY OF EXPENDITURES. 
NN EO TE LER EN TERE REELS ESELTERT YELLS $ 2,543.27 
ES ce Sa cache Sas 24a Kak aod oree ee hate We Smead oe eee oes 8,209.96 
es ota el. Fe os se es OF ee Pitot, 3 rtp BS PR eth Yee pe eile ek age $10,753.23 
General Expense: 
aid, Sik ce Ge ag aig Mia be Oe AE SIEM SNA GR A RE SR ONS $ 2,608.37 
OS aL ack RELA LE EEE CAEL EERE LETS 1,333.08 
EEE EE, LE er eee eer eT Te ee 635.58 
ee Oe Ee ee Le ere eee ee Se 91.11 
Superintendent's Automobile (operation... ......ccccccesecccescsevcees 1,778.66 
ie db 6.6 PACA ES ONG CODERS AON COA DEREK ON OTR OES 1,355.65 
es sos cay ake hss hans cons obs 6464 346.4044 ob beer ee we 2,092.22 
SINE I INNS 51k 6 Sos ono 9 os 2 enh oes tk 644) KOR AENEID ees ae 1,144.35 
EE ita ci acide acc darn Ne Ow WAS O06 eA Rae CAT ee was aie $11,039.02 
Materials: 
18,082 Boxes (9 cu. ft.) ones surface mixture: 1,420,854 lbs. Re- 
i rr i ee LG hd cob ees eee Ce hese sheen eeeea ene s $16,695.03 
ee ee ee eS Pere ere ere ee ee 1,932. 32 
I ct ina kodak mubhts aa se Si teedeee eee h eehhosa ee eoes $18,627.35 
B2O00 Be: TORS TO OE BAT BOB. 5 oink ob secs eee ddes cen cee es $ 38.68 
TE,SCRTS GR, TRON GE BE BIG ooo 5 oo o5900050.0 66 roe e000 h0s'ciens 1,674.82 
$ 1,713.50 
Less credit on 444 empty bbls. returned at $ .50 ......... cece ccceeeee 222.00 
1,491.50 
ee EO TR Ao. 5 coisa c ew 0 ao a a bw HON Oa ESN CAN Oe 752.38 
Se ee, ites said pate ene ee 628606040008 sad Oe ee 605.42 
Se TR SIS 6 B66 66 6 6 9h 066.0 6d0e eh d0¥ ek bone akad Oe aden 6a55Se% 50.53 
$ 1,408.33 
See: Sg sw need enc koe baw Seba eae ee eee $ 862.75 
cere Gs Se Oe so kas theca sanenekbneceeac see aeeenee-ean 5,364.42 
$ 6,227.17 
Total oamt Wenete GUPEROD BOOOOER, 6 oc .oc nods cs cc ciacsswnsnnces $27,754.35 
$49,456.60 
Materials: 
5,031 boxes (9 cu. ft.) binder mixture: 
144,484 ibe. reined aaphalt at $35.50... . 2.25 cc ccwecescedene $ 1,697.69 
ZE,OCS Tm TOUR GUIS GE. FOOL O 5c ic cc ck ceie wen sv wesiecss 200.00 
$ 1,897.69 
ee eS SR ee en ae ee 175.50 
COLD Gi. Wie, Be BE Ge BE ea nk cic das Seeded se diewss 842.10 
ee: ee eS ee | rr 1,526.46 
$ 2,368.56 
ee a Te Ts ik oo ic aah eee eke dic Cede es eas oeeeeee $ 4,441.75 
Concrete Materials: 
ee I I, os oa Si nla k's: “aiw dea we eee lew alan 774.00 
1,372 lbs. cement at 1.25 ei 
eee Se OF eer ere 
oe eS ae ee J 
ee eS ee ee rrr ae aaneune 23.00 
a Se: CS GN 66 is tics. wb db des ode ee Re SOS SEG R aa nGan a $ 2,795.20 
Plant Labor: 
ee Si I ok ccs sad oendieons ound eeus 1,801.50 
Foremen, a sala oc ges ee~ 6 ae maieh ewe 277.00 
Pe ee ae Se a eee 2,077.17 
ee ey cn cnr ccceces cneeecees.sen@a~e 2,900.58 
Asphalt workers, 4,100.89 days, at $2.50.............. scccecs 10,252.23 
LORE, Eee ee GG. BE BR 6 6icics ics cendnesncdseonnen 1,723.12 
es rE SU ce cil de em W ak s-d-c'o> a cakes eee awe 40.38 
I ia ars ony Se Sd ao eb rkic acca ek ane ae’ ows oe aw eee oteae $19,071.98 
Street Labor: 
POTO, DONT Oe GUOM, BE BEBO ionic ccc cease swocsswiceses 9,364.17 
See ME BO oxen ccccovas Se oe sedan sows 7,142.84 
Asphalt workers, 13,678.05 days, at $2.50..... .....cceecccees 34,144.60 
Agpnett workers, 5,699 Gaye, Bt $B.060......... ciccnccesevesee 11,398.00 
ROTOR, CE WN, Te a 8 6 5.66 Kwon ce ecces ségnveseseees 137.00 
$62,186.61. 
Trucking: 
Teams and trucks, 2,884.747 days, at $6.00...... ....e eee eeeee 17,308.48 
TOGRT GONE TROP BO CHINE. ioc ccc cccccsone Sscensesecos $ 98,567.07 
SE SOE GE I oc ictacacwcas Basindeeeiweseea’s $155,350.62 
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Good Government Pays—Municipal Garbage Collection—Cement in 1909— 
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Good Government Pays in Memphis. 


One of the arguments advanced by the 
National Municipal League for the selec- 
tion of right-minded public officers is that 
“it pays,” and in proof thereof is the 
administration recently closed of James 
H. Malone, mayor of Memphis. Some of 
the things accomplished during his admin- 
istration were: 

Sixty miles of streets permanently 
paved; the construction of certain sub- 
ways and the passage of ordinances for 
the construction of others, to eliminate 
railroad grade crossings; the development 
of the greatest park system in the South; 
the expansion of the artesian water sys- 
tem, now worth twice as much as the 
city paid for it; the extension of the city 
limits; the doubling of the fund for 
school purposes; the improvement of the 
health department until Memphis now 
ranks third among the cities of the United 
States in point of health; radical reforms 
in the methods and results of the city 
court, and the increase in the revenue, 
the improvement in the keeping of ac- 
counts of the city and in the collecting of 
revenue. 

While all of these things have been 
accomplished, the tax rate actually was 
lowered during Mayor Malone’s term from 
as high as $2.88 in the prior administra- 
tion to $1.76 in 1909. When he entered 
office, the city’s current debt was $200,- 
000; when he retired, the city was doing 
business upon a cash basis and had no 
unpaid accounts. Memphis increased its 
property valuations from $66,000,000 to 
$84,000,000, with a great increase in pop- 
ulation. 





Cement Production in 1909. 

The following preliminary estimate of 
the production of cements in the United 
States in the year 1909 has been prepared 
by Ernest F. Burchard, of the United 
States Geological Survey. The annual 
statistics of the mineral production of the 
United States are ordinarily collected by 
the Geological Survey only, but those for 
1909 are being collected by the Survey in 
co-operation with the Bureau of the Cen- 
sus, in order to avoid annoyance to min- 
ers, manufacturers, and others by dupli- 
cate requests from government bureaus. 
This co-operative arrangement will neces- 
sarily result in considerable delay in the 
publication of the report on the cement in- 
dustry for 1909 and for that reason many 
manufacturers requested the Survey to 
collect the data on cement in the usual 
manner. The Director of the Census ap- 


proved the course requested, and accord- 
ingly the usual inquiries were sent by 
the Survey to cement producers. Owing 
to the conditions stated, these requests 
were sent out more than two months 
later than last year, but replies have now 
been received from about 88 per cent of 
the Portland cement companies in the 
United States. 

As shown by the quantities reported 
in the replies received, to which has 
been added the estimated output of the 
small number of producers who have not 
yet responded, the production of Port- 
land cement in 1909 was between 61,- 
300,000 barrels and 62,000,000 barrels, 
which, valued at 85 cents a barrel, was 
worth at the:mills between $52,105,000 
and $52,700,000... This represents an in- 
crease in quantity of at least 10,227,000 
barrels and in value of at least $8,557,000 
over the production in 1908, which 
amounted to 51,072,612 barrels, valued 
at $43,547,679. The increase in quantity 
was therefore at least 20 per cent. over 
that of 1908. The reported selling price 
per barrel averaged the same as in 1908— 
about 85 cents—although Portland ce- 
ment was sold during the summer of 
1909 at a figure so low as to cause a gen- 
eral expectation that the average price 
for the year would fall below that of 
1908. 

The returns for the production of nat- 
ural cement are not yet quite so complete 
as those for Portland cement, but they 
indicate that the total production in 1909 
was not far from 1,500,000 barrels, valued 
at about $675,000, an average value of 45 
cents a barrel. These figures show a 
slight decrease as compared with those 
for 1908, when the production was 1,686,- 
000 barrels, valued at $834,509. 

The production of puzzolan cement, as 
reported, shows a slight increase, about 
160,646 barrels, valued at $99,453, having 
been produced in 1909, as compared with 
151,451 bzarrels, valued at $95,468, in 
1908. 

The details of manufacturing develop- 
ments and trade conditions will be dis- 
cussed in the annual report of the survey 
on the cement industry, which is now in 
preparation as a chapter of the volume 
on “Mineral resources of the United 
States, calendar year 1909.” 





Objections to Passaic Valley Intercepter 
Withdrawn. 

The action of Attorney-General Wick- 

ersham, May 3, in signing the stipulation 

under the terms of which the United 
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States withdraws its objection to the 
building of the Passaic Valley intercept- 
ing sewer, probably marks the destruction 
of the last serious obstacle or delay in 
the actual construction of the big drain. 
It is thought that the work of building 
the big flume will require about four 
years. It will be 26% miles long and 
will cost about $12,250,000. 





Municipal Garbage Collection Proposed for 
Washington, D. C. 


Abandonment of the present method of 
collecting garbage, ashes and refuse in the 


District of Columbia, was the purport of 
a bill introduced May 6 by Representative 
Cary, of Wisconsin, and proposing “that 
instead of having this work done under 
contract system it be taken charge of and 
directly disposed of under the direction 
of the superintendent of the street clean- 
ing department of the District of Co- 
lumbia.” 

Mr. Cary had previously introduced a 
resolution calling for an investigation of 
the local health department, on the ground 
that there is too much delay in the col- 
lection of garbage and rubbish of all 
kinds. 
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American Water Works Convention—American Highway League—Technical 
Meetings—Civil Service—Technical Schools—Our New Eastern 
Manager—Personal Notes. 





American Water Works Convention. 

The thirteenth annual convention of the 
American Water Works Association was 
held in New Orleans, La., April 26 to 30. 
The presentation of fewer papers this 
years than in former years was regarded 
generally as advantageous, and as a whole 
the convention was considered very suc- 
cessful. Among the papers were the fol- 


lowing: “Electricity in Water Works 
Pumping,” by Charles A. Burdick, of 
Chicago; ‘Municipal Improvements at 


New Orleans,’ George S. Earle, general 
superintendent of New Orleans water and 
sewerage board; “Water Meters,” H. B. 
Rudisill, of Anniston, Ala., and A. W. 
Cuddeback, of Paterson, N. J.; “The 
Springfield Water Works,” Allen Hazen, 
ficers were re-elected at the annual meet- 
New York City; “Conservation of Potable 
Waters,” Secretary Diven; “The Cost of 
Furnishing Water,’ Daniel W. Mead, of 
Chicago, and Madison, Wis. ; ‘A Co-opera- 
tion Water Works Franchise,” John W. 
Alvord; “Municipal Ownership,” Park 
Woodward; “Fire Service Water Works, 
Winnipeg, Man.,” H. N. Ruttan, of Win- 
nipeg; “Creosoting Algae,’ Mr. Willcox, 
of Meridian, Miss.; “Pipes Under Railway 
Tracks,” Willis B. Durlin; “Formulas for 
Making Water Rates,” J. W. Ledoux; 
“Assessments for Water Main Exten- 
sions,” Mr. Spaulding, of Springfield, III. ; 
“Danger of Water Contamination Where 
Special Fire Services and City Mains are 
Interconnected,” Alex Milne, of St. Cath- 
arines, Ont.; “Water Softening at Mc- 


Keesport, Pa., and Winnipeg, Man.,” 
Alexander Potter, of New York City; 
“Water Works Advertising,” Dow R. 
Gwin, president of Terre Haute Water 
Works Co., Terre Haute, Ind.; “Opera- 
tion of the Settling Basins, Richmond, 
Va.,” E. E. Davis, of Richmond. 

Committee reports were submitted as 
follows: “Electrolysis,” Dabney H. 
Maury, chairman; “Depreciation,” John 
W. Alvord, chairman; “Uniform Accounts 
and Reports,” Albert H. Wehr, chairman; 
“Finance,” H. A. Keeler, chairman; ‘“Re- 
organization,” Dabney H. Maury, chair- 
man; “Fire Protection” and “Water 
Works Standards,” Charles A. Hague, 
chairman. 

John W. Alvord, of Chicago, was elect- 
ed president, and John M. Diven was re- 
elected secretary and treasurer. The next 
convention will be held in Rochester, N. 
z., te Iii. 





American Highway League. 

Representatives of twenty-five states 
met in a convention held in Chicago May 
13 and 14, to take preliminary steps 
towards organizing a national highway 
commissioners’ association. The name 
adopted is the American Highway League 
and its purpose is to study and discuss 
methods of highway administration, con- 
struction and maintenance; to secure ef- 
fective co-operation between state high- 
way departments interested in highway 
improvement. A. N. Johnson, M. Am. 
Soc. C. E., state highway engineer, 
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Springfield, Ill., was elected president, and 
Thomas H. MacDonald, state highway en- 
gineer, Ames, Ia., secretary. Mr. John- 
son gave a talk on modern methods of 
macadam highway improvement, illus- 
trated by stereopticon views. A _ special 
committee, with W. W. Crosby, chief en- 
gineer of the Maryland Highway Commis- 
sion, as chairman, was appointed to ob- 
tain records and reliable statistics as to 
the wear and general efficiency of mac- 
adam treated in various ways and with 
various materials. Other subjects dis- 
cussed were the following: (1) Highway 
bridges, particularly in regard to concrete 
structures and the work done by local 
contractors having little experience in this 
particular line; (2) standardizing speci- 
fications for road and bridge work; (3) 
guarantee bonds for paving and roads, 
with the view to abandoning the use of 
such bonds (which are usually impossible 


of collection or enforcement) or modifying ° 


them in such a way that they may be 
made effective; (4) highway administra- 
tion, and the remedy of difficulties in the 
proper expenditure of road and bridge 
taxes in districts under other than mu- 
nicipal control; (5) the use of convict 
labor; (6) brick paving for highways 
(this is in use to a considerable extent in 
Ohio and has been tried elsewhere). 

The latest number of the proceedings 
of the Merchants’ Association of New 
York contains a brief appreciation of 
Walter C. Kerr, the late president of 
Westinghouse, Church, Kerr & Co. It also 
contains a preliminary report on the cap- 
ital, earnings and rates of the express 
companies of the United States, and re- 
ports of the many valuable investigations 
and agitations which the association has 
instituted. 





Technical Meetings. 


A good roads convention will be held 
in Billings, Mont., June 16, 17 and 18, for 
the purpose of discussing ways and means 
for the improvement of the public high- 
ways of Montana, and to awaken a more 
general interest in that state in road 
building and improvement. The execu- 
tive committee is composed of the follow- 
ing men: W. B. George, I. D. O’Donnell, 
P. B. Moss, W. S. Garnsey, H. W. Rowley, 
J. Collins West, E. B. Campbell, Chris- 
tian Yegen, R. E. Shepherd and W. A. 
Selvidge, of Billings; W. M. Bickford and 
F. C. Largey, of Butte; J. C. McCarthy, 
of Bozeman; Frank M. Smith, of Helena; 
W. R. Allen, of Anaconda; A. W. Miles, 
of Livingston; W. A. Talmage, of Red 
Lodge; J. M. Keith, of Missoula, and C. 
F. Murphy, of Great Falls. 

The American Water Works Association 
will meet in Rochester, N. Y., in 1911. 

The annual convention of the Engineers’ 
Society of Pennsylvania will be held at 
Harrisburg, Pa., June 1, 2, 3 and 4. E. 
R. Dasher, sec’y, Gilbert Bldg., Harris- 
burg. 


The annual convention of the American 
Society of Civil Engineers will be held at 
Chicago, Ill., June 21, 22, 23 and 24. Chas. 
W. Hunt, sec’y, 220 W. 57th st., New 
York City. 

The annual meeting of the Society for 
the Promotion of Engineering Education 
will be held at Madison, Wis., June 23, 
24 and 25. Henry H. Norris, sec’y, Cor- 
nell University, Ithaca, N. Y. 

The annual convention of the American 
Institute of Electrical Engineers will be 
held at Jefferson, N. H., June 27, 28, 29 
and 30. R. W. Pope, sec’y, 33 W. 39th st., 
New York City. 

The annual meeting of the American 
Society for Testing Materials will be held 
at Atlantic City, N. J., June 28, 29, 30, 
July 1 and 2. Edgar Marburg, sec’y, Uni- 
versity of Pennsylvania, Philadelphia. 

At the meeting of the Municipal En- 
gineers of the City of New York, held 
May 25, Benjamin C. Marsh, secretary of 
the committee on congestion of popula- 
tion read a paper on “Economic Aspects 
of City Planning.” A trip to Schenec- 
tady, Albany and Troy was made, leaving 
New York Friday night, May 27. On Sat- 
urday, June 4, an inspection will be made 
of the Erie Railroad improvements in 
Jersey City. 

The proceedings of the sixteenth annual 
convention of the American Society of 
Municipal Improvements, held at Little 
Rock, Ark., last November, have just been 
issued in a well-illustrated volume of 432 
pages. The next convention will be held 
in Erie, Pa., in November, 1910. 


The Committee on Congestion of Popu- 
lation in New York, Prof. Frank J. Good- 
now, chairman, has issued an interesting 
pamphlet giving “The True Story of the 
Worst Congestion in Any Civilized City.” 

President H. D. Sexton, of the East Side 
Levee and Sanitary District, East St. 
Louis, Ill., has issued the first report of 
its work, showing details of plans and of 
work thus far accomplished. 

Edward M. Bassett, one of the Public 
Service Commissioners of the First Dis- 
trict in New York, has submitted a valu- 
able report on grade crossings in New 
York City and the need of change in the 
grade crossing law. 

The second international road congress 
will be held in Brussels, Belgium, July 31 
to August 7, 1910. The work of the con- 
vention will be divided into two subdivi- 
sions, one on construction and mainte- 
nance of pavements and roads in the 
large towns, and one on the same outside 
of such towns. Among the special papers 
are several on gasoline and steam motor 
rollers, road making tools, materials, side- 
walks, removal of snow and ice, influence 
of weight and speed of traffic on bridges, 
relations of weight, speed and mode of 
propulsion on road wear, road signs, soft 
tires, statistics of traffic. The general 


subjects for discussion include compari- 
sons of metalled and paved roads, binding 
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materials, foundations, drainage, construc- 
tion details, light railways and tramways 
in roads, cleaning and watering, choice of 
pavement, etc. The American Road Build- 
ers’ Association, 150 Nassau street, New 
York, has appointed a committee to or- 
ganize a delegation from the United 
States, and the secretary, E. L. Powers, 
wishes to hear from those who propose to 
attend. 

The American Museum of Safety now 
has an exhibit hall for devices to prevent 
accidents in the Engineering Societies 
Building, 29 W. 39th street, New York 


ity. 

The February number of the journal of 
the American Society of Engineering Con- 
tractors contains the papers presented at 
the special convention held in Chicago. 
The association recently held its annual 
election of officers, which resulted in the 
re-election of the former list of officers. 
D. E. Baxter is president and Daniel J. 
Hauer is secretary, 13-21 Park Row, New 
York City. Indiana has the first local 
branch, with Ralph M. Snyder, of Fort 
Wayne, as president, and Charles C. 
Brown, of Indianapolis, as secretary. 

The National Fire Protection Associa- 
tion met in Chicago, May 17, 18 and 19, 
and heard reports from the numerous 
committees to which the work of the asso- 
ciation is assigned, and also addresses 
by Irving K. Pond, president of the Amer- 
ican Institute of Architects, on “The 
Architect and Fire Protection,” and F. 
S. Baker, president of the Royal Archi- 
tectural Institute of Canada, on “Fire In- 
surance versus Preventive Measures in 
Building.” Delegates to conventions of 
other associations also reported. 

The second national conference on city 
planning and the problems of congestion, 
held at Rochester, N. Y., May 2 to 4, fol- 
lowed the program outlined last month 
and did much valuablé work. 

The Cement Products Exhibition Co. 
reports the cost of the great Chicago ce- 
ment show to have been $41,721.65, and 
the company has the uncomfortably small 
balance of $785.08 on hand. The old of- 
ing, Edward M. Hagar being president, 
J. U. C. MeDaniel, secretary and treas- 
urer, and B. F. Affleck, chairman of the 
executive committee. 

The year book of the Civic League of 
St. Louis contains lists of members, of- 
ficers and committees, Harry Pratt Jud- 
son’s address at the annual meeting on 
“Civic Righteousness,” the  president’s 
statement, and reports from the league’s 
committees on all lines of its work. 

At the meeting on May 11 of the New 
York Electrical Society, T. Thorne Baker, 
of London, Eng., lectured on “The Trans- 
mission of Photographs, Wireless and by 
Wire.” 

At the meeting of the Brooklyn En- 
gineers’ Club, May 12, Richard L. Rus- 
sell read a paper on “Contractors’ Cost 
Keeping and Organization,” describing 


methods and showing typical record 
forms. The club inspected the new Penn- 
sylvania Railroad’s New York City termi- 
nal, electric locomotives and tunnel. 

The International Exhibition of Rail- 
ways and Transport, at Buenos Aires, has 
opened and will continue until November. 
The exhibition buildings were most of 
them completed well in advance. 

The next tournament of the Wisconsin 
State Firemen’s Association will be held 
at South Milwaukee, June 22, 23 and 24. 
J. H. O’Connell, corresponding secretary, 
South Milwaukee. 

The convention of the International As- 
sociation of Fire Engineers will be held 
at Syracuse, N. Y., August 23, 24, 25 
and 26. James McFall, secretary, Roan- 
oke, Va. , 

The Louisiana State Firemen’s Associa- 
tion held its annual convention at Lafay- 
ette, May 27, 28 and 29. 

The International Association of Chiefs 
of Police will hold its convention in 
Rochester, N. Y., during the month of 
June. Harvey O. Carr, secretary, Grand 
Rapids, Mich. 

The Association of Chiefs of Police of 
Ohio will meet at Chillicothe in August. 





Civil Service Examinations. 

The U. S. Civil Service Commission will 
hold examinations at the usual places on 
June 15 for men to fill at least fifty va- 
cancies in positions as surveyors at $1,400 
a year in the Philippine service. 





The Technical Schools. 


The new building for the engineering 
department of Union College was dedi- 
cated on April 28 with appropriate exer- 
cises, including an address on “The Lim- 
itations of Efficiency in Engineering Edu- 
cation,” by Prof. Geo. F. Swain, of Har- 
vard University, one by Edward W. 
Bemis, deputy water commissioner in New 
York City, on the training needed for en- 
gineers in the public service, and formal 
speeches by Dr. Andrew S. Draper, State 
Commissioner of Education; Dr. Franklin 
H. Giddings, of Columbia University, and 
President Garfield, of Williams College. 

The February bulletin of Purdue Uni- 
versity, just issued, contains the annual 
catalog for 1909-10. 

“A Study in Heat Transmission,” by J. 
K. Clement and C. M. Garland, is issued 
as Bulletin No. 40 of the Engineering 
Experiment Station of the University of 
Illinois. The bulletin describes a method 
of studying the effect of the agitation of 
a medium in contact with metal walls 
upon the heat conducted through these 
walls and to or from the medium. Re- 
sults of experiments upon the heat trans- 
mitted to water as the medium in contact 
with the walls of a tube, under varying 
velocities or rates of agitation, are given. 

The Stevens Institute of Technology, 
Hoboken, N. J., is asking from Congress 
the return of $45,750 (with interest) 
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promptly paid by the institute in accord- 
ance with a law requiring such payment 
as a tax on the Stevens bequest, whereas 
other institutions in similar condition de- 
layed payment until a law could be passed 
relieving them of the tax, so that the 
institute suffers from its promptness in 
paying its bills. 

Bulletin No. 216, of the University of 
Wisconsin, contains the first report of in- 
vestigations made of the flow of water 
through large submerged orifices and 
tubes. This volume contains descriptions 
of experiments and statements of results 
with tubes 4 feet square, by Clinton 
Brown Stewart, C. E., and makes some 
important additions to our knowledge of 
this subject. 

“Tests of Washed Grades of Illinois 
Coal,” by C. S. McGovney, is issued as 
Bulletin No. 39 of the Engineering Ex- 
periment Station of the University of IIli- 
nois. This bulletin presents the results 
of-an elaborate series of boiler tests made 
in connection with a 210-horse-power 
brick-set water-tube boiler, equipped with 
a chain grate stoker. The fuel employed 
was washed Illinois coal of the various 
sizes commonly used for steam purposes. 
The description of the plant, the methods 
employed and the results of the tests are 
given in detail. 

The University of Tennessee, Knoxville, 
has issued the thirteenth edition of its 
little book of “Tables and Other Data for 
Engineers and Business Men,” which is 
compiled by Prof. Chas. E. Ferris, and is 
a convenient compendium of the most 
commonly: used tables in civil and me- 
chanical engineering and business, and of 
information about the university. It costs 
50 cents. 

A late issue of The Tech, published at 
the Massachusetts Institute of Technol- 
ogy, Boston, contains a history of the de- 
partment of civil engineering and sketches 
of the courses and of the professors in 
charge of them, illustrated by their por- 
traits. 





Our New Eastern Manager. 


We wish to announce the recent ap- 
pointment of Mr. B. E. Mitler to the po- 
sition of Eastern manager of the Munici- 
pal Engineering Co. He now has charge 
of our Eastern office at No. 1 Broadway, 
New York City. 

For the past four and a half years Mr. 
Mitler has been actively engaged in the 
technical publishing field with the Mc- 
Graw Co., of New York, publishers of En- 
gineering Record, Electric Railway Jour- 
nal and Electrical World. 

We shall be glad to have our friends in 
the Bastern territory confer with him 
whenever they desire information relative 
to the municipal field. 


Personal Notes. 


Hon. Lee Offutt has been elected mayor 
at Rockville, Md. 

Robert E. Joyce has been elected mayor 
at Mt. Rainier, Md. 

Carl E. Plum has been reappointed city 
engineer at Elgin, III. 

Martin A. Feeney has resigned as city 
engineer of Butte, Mont. 

Clarence B. Wilson has been elected 
mayor at Glen Echo, Md. 

Hon. E. D. Kingsley has been re-elected 
mayor at Gaithersburg, Md. 

Hon. John A. Cannon has been re-elect- 
ed mayor at Kensington, Md. 

H. G. Lykken has been appointed city 
engineer at Grand Forks, N. D. 

Hon. William P. Magruder has been re- 
elected mayor at Hyattsville, Md. 

W. K. Greenwood, of Toronto, Ont., has 
been appointed town engineer of Orillia, 
Ont. 

George Retting has been appointed su- 
perintendent of city forestry at Cleve- 
land, O. 

Maurice H. Thatcher has been appoint- 
ed a member of the Isthmian Canal Com- 
mission. 

The Sargent Steam Meter Co., Chicago, 
Ill., has moved its office and laboratory to 
153-158 Lake st. 

Frank C. Kelsey has resigned from the 
Nisqually water power project for the 
city of Tacoma, Wash. 

F. K. Rader has been placed in charge 
of the engineering work of the park de- 
partment at Atlanta, Ga. 

William G. Platt has been re-elected 
mayor, and L. R. Grabill, R. D. Rush and 
H. F. Taff, councilmen, at Takoma Park, 
Md. 

J. R. Preber has been appointed chief 
engineer to take charge of the new Green 
river water supply system for Tacoma, 
Wash. 

Charles Lyon McIntosh, treasurer of 
the J. I. Case Threshing Machine Co., of 
Racine, Wis., died at Naples, Italy, 
April 19. 

John L. Ray, superintendent of the Ca- 
lais division of the Maine Water Co., died 
at his home in Milltown, N. B., after a 
short illness. 

William Storrs MacHarg, M. Am. Soc. 
Cc. E., consulting engineer of the Chicago 
department of public works, died May 6, 
aged 63 years. 

J. J. Brooks, Jr., general sales man- 
ager of the Harbison-Walker Refractories 
Co., Pittsburg, Pa., has been elected to 
its directorate. 

Prof. Arthur H. Blanchard, of Brown 
University, has recently been elected a 
member of the Societe des Ingenieurs Civ- 
ils de France. 

The Standard Bitulithic Co. has _ re- 
moved its offices to the Hudson Terminal 
Building, 50 Church st., corner Fulton st., 
New York City. 

Prof. J. C. Nagle, professor of civil en- 
gineering in-the Agricultural and Mechan- 
ical College of Texas, has been appointed 
city engineer of Bryan, Tex. 

H. V. Joslin has been appointed assist- 
ant engineer in connection with the in- 
vestigation now under way for a new 
water supply for Norfolk, Va. 

The A. W. Erickson Advertising Agency 
has moved its offices from 127 Duane st. 
to the Fourth Ave. Building, Fourth ave., 
corner 27th st., New York City. 

Alton D. Adams, Worcester, Mass., has 
been employed by the city of Binghamton, 
N. Y., to report on the development of a 
water power on the Susquehanna river 
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and the cost and operating expenses of 

an electric plant for municipal lighting. 
Hon. John Wesley Stone has been re- 

elected mayor at Garrett Park, Md. 

H. Dahlow, Francis Gasch, John 
Haynes, Marion Duckett and Frederick 
Hiller have been re-elected members of 
the town board at Bladensburg, Md. 

Bernard J. Mullaney, formerly secre- 
tary to Mayor Busse, of Chicago, has been 
appointed commissioner of public works, 
to succeed John J. Hanberg, resigned. 

John E. McKay, who has been continu- 
ously in the service of various engineer- 
ing departments of New York City since 
1872, died at White Plains, N. Y., May 12. 

W. P. Cowler has been appointed resi- 
dent engineer of the Minneapolis civic 


commission, which is studying, under the 
direction of E. H. Bennett, of Chicago, a 
civic improvement plan for Minneapolis. 

G. R. Ellis has been appointed city en- 
gineer of Columbia, Mo., succeeding D. B. 
Duncan, who resigned to become a mem- 
ber of the contracting firm of Davis & 
Duncan. 

James R. Marker has been appointed 
chief engineer of the Ohio state board of 
public works, at Columbus, O., succeeding 
Charles E. Perkins, who held the position 
for 18 years. 

William T. S. Curtis has been elected 
president, and G. W. F. Swartzel, Vernon 
E. Hodges, A. A. Hoehling and John L. 
Weaver, members of the board of trustees 
at Chevy Chase, Md. 
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The Snell Open-Drum Concrete Mixer. 


The distinctive feature of the Snell con- 
crete mixer is the drum. In the smaller 
sizes it is cylindrical and made in one 
piece. In the larger sizes a truncated 
cone is added to reduce the space on which 
the mixture is discharged. The joints are 
thoroughly riveted and are water-tight. 
The interior of the drum is perfectly 
smooth except for five small parallel 
blades riveted to the drum at right an- 
gles with the bottom. There are there- 
fore no pockets or interior mechanism to 
be clogged with concrete. 

The drum is mounted on a cast iron 
pan, which forms its bottom, and carries 
the gearing for revolving the drum. The 
whole drum rests on one ball bearing in 
the center of the cast iron bottom, as far 
from danger of damage from concrete as 
possible. The whole outer end of the 
drum is open. 

The drum is operated by a gasoline en- 
gine through gearing, and is so mounted 
that it can be tilted from one side to the 
other. In some of the designs the drum 
is tilted to one side and the concrete ma- 
terials are dumped from wheelbarrows or 
shoveled into it. Being only 36 inches 
from the ground, it is easy to arrange a 
platform for dumping in the materials 
with the least possible handling. The 
drum is revolved, and when in position for 
the best mixing its axis stands at an in- 
clination of 45 degrees. The pouring pro- 
cess of the revolution and the blades 
mixes and kneads the aggregate at least 
a hundred times a minute, and the entire 
time of loading, mixing and dumping a 
batch is normally two minutes. When 
the mixture is complete the drum is tilted 
to the other side, still revolving, and the 


concrete drops out. The tilting mechan- 
ism in all but the smallest size of mixes 
is operated by a worm gear run by the 
engine, but can be operated by hand, the 
drum being so well balanced that it can 
be tilted with one hand. The tilting 
mechanism is operated from the loading 
platform, -so that one man does the load- 
ing and discharging and can give full or 
partial discharge as desired, full discharge 
meaning a clean drum. 

In some of the designs the loading plat- 
form is between the engine and the drum, 
the drum tilts toward the platform for 
filling and tilts to the opposite end of the 
truck for discharging. 

The open drum makes inspection of the 
concrete easy, and so the thoroughness 
of the mixture and the amount of water 
can be judged to a nicety. 

The various sizes are suited for heavy 
construction work, with batch of 18 cubic 
feet; for paving and sidewalk work, with 
batch of 10 cubic feet; for small con- 
tractors, with batch of 7 cubic feet, and a 
very small design, with batch of only 2% 
cubic feet. 

These mixers are made by the R. Z. 
Snell Manufacturing Co., South Bend, 
Ind., who will give any additional infor- 
mation desired. 





Iron from Mine to Pipe. 

The Lynchburg Foundry Co. have long 
been known as among the most progres- 
sive of the independent manufacturers of 
cast iron pipe. They have insured their 
independence by purchasing, through the 
Anniston Iron Corporation, which they 
control, the Woodstock iron properties at 
Anniston, Ala., with two blast furnaces, 
and the Milner Coal and Railway Co., at 
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Newcastle, Ala., with coal lands, coke 
ovens and facilities for mining a thousand 
tons of coal a day. 

These properties will supply the foun- 
dries of the parent company with 50,000 
tons of pig iron a day. The present 
plants at Lynchburg and Radford, Va., 
will be increased by a new plant at Nor- 
folk, Va. 


The 72-Inch Steel Pipe Line of the 
Brooklyh Water Supply. 

The borough of Brooklyn, city of New 
York, takes its water supply from wells, 
infiltration galleries and ponds stretching 
over a distance of 23 miles along the 
south shore of Long Island and extend- 
ing eastward to the Suffolk county line, 
about 30 miles east of the Borough Hall. 
The water is drawn from the wells, gal- 
leries and ponds by pumps in 24 isolated 
stations and delivered into large trunk 
mains. 

It became apparent some years ago that 
further increase in the supply was neces- 
Sary, and accordingly .the Department of 
Water Supply, Gas and Electricity, hav- 
ing charge of the Brooklyn water system, 
determined on an increase in the number 
and capacities of its sources and pump- 
ing stations, and in the means of bring- 
ing the additional supply to Ridgewood 
reservoir, which is the main distributing 
center of* the city distribution system. 
The new trunk main decided upon was a 
72-inch steel pipe 241%4 miles long, to be 
operated as a force main delivering direct 
to the distribution system and discharg- 
ing the excess supply by an overflow con- 
nection into Ridgewood reservoir. Its ca- 
pacity will be from 50,000,000 to 60,000.- 
000 gallons per day. 

The line extends from Valley Stream 
eastward to the Suffolk county line, in 
general parallel with and a short distance 
away from the right of way of the Mon- 
tauk division of the Long Island Railroad. 
It is laid on a private right of way, in 
some places 100 feet and in others 200 
feet wide. Being a pressure pipe, it is 
not laid on a gravity grade, the maximum 
gradient being 1-per cent. The maximum 
curve has a radius of 200 feet. In order 
to pass around curves the ends of the 
pipe are cut to a suitable bevel. The line 
consists of a circular steel plate pipe with 
an inside diameter of 72 inches, single- 
riveted circular joints and longitudinal 
joints made with “lock bar.” It was man- 
ufactured by the East Jersey Pipe Co., at 
Paterson, N. J., for the contractors, T. A. 
Gillespie Co. 

The pipe is made up in lengths of 30 
feet, each weighing approximately 12,000 
pounds and each length is coated while 
at a temperature of 350 to 400 degrees 
Fahr., with Sarco mineral rubber pipe 
coating. 

The pipe coating specification was as 
follows: 


After testing to the satisfaction of the 
commissioner of water supply, gas and 





electricity, or his authorized representa- 
tive, the pipes shall be thoroughly cleaned 
and all grease, dirt, loose scale and rust 
removed, and then heated in a suitable 
oven to 350 to 400 degrees Fahrenheit, 
after which it is to be dipped vertically 
in a bath of mineral rubber pipe coating, 
equal to that manufactured by the Stand- 
ard Asphalt and Rubber Co., of Chicago. 
This coating must be durable, smooth, 
hard, tough, perfectly water-proof and 
strongly adhesive to the metal, and must 
show no tendency to flow when exposed 
to the sun in summer, or to become so 
brittle as to scale in winter. It must be 
free from blisters and bubbles. The bath 
must be heated in such a manner as to in- 
sure a constant and even temperature of 
400 degrees Fahrenheit. The coating shall 
be not less than 1-32 inch and not more 
than 1-16 inch thick, and must be a high 
resistant against electrolytic action. - The 
material used for this coating must be 
shown by analysis to contain not less 
than 99.3 per cent. pure bitumen, consist- 
ing of not less than 70 per cent. petro- 
lene (soluble in petroleum ether) and not 
more than 30 per cent. asphaltene (solu- 
ble in chloroform). The dipping material 
must be kept pure and free from sand, 
grit or other foreign material. To attain 
this, the contractor must, as often as it 
is necessary in the opinion of the en- 
gineer, empty the tanks of their contents, 
clean and refill them with pure material. 
The consistency of the material must also 
be kept uniform by the addition from time 
to time of suitable flux. Samples of the 
material proposed to be used for coating 
must be submitted to and approved by 
the commissioner of water supply, gas 
and electricity, or his authorized repre- 
sentatives. 

Upon the completion of the riveting and 
calking, the seams are carefully painted 
with Sarco mineral rubber field coating, 
made from the same material with which 
the pipes are coated at the shop. When 
this work has been finished on a com- 
plete section from one line valve to an- 
other, the pipe is filled with water and 
tested to a pressure of 175 pounds per 
square inch, and upon being found tight 
the back-filling is commenced. 

The contractor employed on the aver- 
age, including the excavating, pipe-laying, 
riveting, calking and back-filling gangs, 
about 1,000 men. The contractor for the 
work is the T. A. Gillespie Co., of New 
York City, with Mr. M. J. Coffey, superin- 
tendent, in charge. The cast iron pipes 
for blow-offs and the cast iron specials 
were furnished by R. D. Wood & Co., Phil- 
adelphia, and the steel castings were sup- 
plied by the Taylor-Wilson Manufactur- 
ing Co., of McKees Rocks, Pa. 

Mr. Walter E. Spear, chief engineer for 
the Department of Water Supply, Gas 
and Electricity, borough of Brooklyn, New 
York City, was in general charge of the 
work, and Mr. B. M. Wagner was division 
engineer directly in charge of construc- 
tion. 


Sarco mineral rubber pipe coating was 
supplied by the Standard Asphalt and 
Rubber Co., 205 La Salle street, Chi- 
cago, Ill. 

The accompanying cut shows sections 
of the pipe on the line ready to lay. 
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SEVENTY-TWO-INCH STEEL PIPE OF BROOKLYN WATER WORKS. 
From Valley Stream, Long Island, to Amityville, Long Island (City of New York.) Protected with Sarco Mineral Rubber Pipe Coating. 





r’ .- o———— Se €y —__— ~je——— « oe 


= i— G— 





438 MUNICIPAL ENGINEERING. 


What Is Concrete Mixing? 


The Chicago Cube Mixer Co. define 
mixing concrete as smearing or luting 
each particle of sand with cement paste 
and each particle of aggregate with mor- 
tar paste. Disintegration is not mixing. 
The mere fact of separating two parti- 
cles and placing another between them 
does not constitute mixing, because to 
insure a perfectly intimate and homogene- 
ous mixture, both pressure and grinding 
of the ingredients are required. To prove 
this, take a small pebble, say an inch or 
so in diameter, lay it down and pour water 
over it. Immediately, and before the 
water has time to dry, sprinkle cement 
over it until water is absorbed, and set it 
away to dry. The next day the cement 
ean be lifted off in the form of a small 
cap. The reason for this is that the ce- 
ment was not ground and pressed into 
actual contact with the pebble, the film 
of water effectually preventing contact of 
the two materials. 

Cement paste is usually a very wet and 
sticky material. The only way that it 
can be made to cover the sand and ag- 
gregates is to rub the various particles to- 
gether until each coarser particle is 
smeared with a paste of the next finer 
particles. Go inito a testing laboratory 
and watch the expert there mixing ce- 
ments and mortar pastes for .test bri- 
quettes. An intimate and homogeneous 
mixture is above all things essential here. 
Note how it is secured. The operator 
has formed a small cone of sand and ee- 
ment, with a crater in its top filled with 
water. With his fingers he folds the sides 
of the cone over into the water until the 
water is soaked up. Then he begins to 
mix. Arching his hands over the mass, 
he pulls it under the palms with his fin- 
gers, at the same time pressing the palms 
forward and downward, squeezing and 
grinding the particles together. The flat- 
tened cake is then folded up into a new 
cone and the mixing operation is repeat- 
ed. This is an example of perfect mixing. 

What the cement tester does with his 
hands and a few ounces of paste, the Chi- 
cago improved cube mixer does with its 
cubic yard or so mass of stone, sand, ce- 
ment and water. The larger mass is not 
spooned or stirred any more than is the 
smaller mass; it is folded, refolded, 
squeezed and pressed into a homogeneous 
mass of mortar and cement-coated parti- 
cles. 

Almost any concrete looks good in the 
wheelbarrows, but in a test great varia- 
tions in strength will be found. One of 
the reasons for this is that nearly all 
crushed stone, unless washed, is coated 
with a thin film of very fine dry dust. 
Nearly all gravel contains more or less 
clay or loam with which the coarser parts 
are covered. This dust, or coating of 
clay, positively must be ground away and 
the clean stone laid bare before the ce- 
ment can get an actual contact with it. 


Mixers which act as disintegrators will- 


not do this because the weight of the 
mass of ingredients is broken up into 
very small parts as it is separated and 
carried up inside the drum. In the Chi- 
cago improved cube mixer the batch is 
kept in one mass and the entire weight 
of the whole rests on the lower parti- 
cles. As the entire batch is always in 
motion, each particle is constantly rub- 
bing against some other particle as the 
mass is folded and refolded upon itself; 
there is a great crushing, grinding and 
kneading of the ingredients until every 
pebble or piece of stone is perfectly 
smeared with a coating of cement paste 
that is ground and squeezed into actual 
contact with a clean solid surface. 

The Chicago Cube Mixer Co., Railway 
Exchange Building, Chicago, IIl., will send 
full information about the mixer. 





Testing Laboratory Apparatus. 


Chicago has a factory for the manufac- 
ture of laboratory apparatus for making 
tests of asphalt and cement, at 2014 Ne- 
braska ave., operated by the Humboldt 
Manufacturing Co. Their price list con- 
tains the latest apparatus, some not else- 
where obtainable, including Kirschbraun’s 
cementation and ductility machine, pene- 
trometer, floor plate and briquette mold, 
all for asphalt, and all the standard ap- 
paratus for preparing cement for test for 
tensile and compressive strength, per- 
meability, weight, specific gravity, fine- 
ness, etc. 





Dryer and Heater for Broken Stone, Grit, 
Sand and Gravel. 


The paving contractors, roofers and 
road builders of New York are this year 
using a new, economical and most con- 
venient method of .heating and drying 
their sand, grit, gravel and broken stone. 
Formerly this has been done in very crude 
Ways, some. sticking a cast iron pipe 
through a pile of gravel and making a 
fire therein, some placing the gravel on 
a flat iron plate raised from the ground 
on stones and building a fire thereunder. 
In either case much labor, patience, time 
and fuel were consumed, and very little 
gravel was dried and heated, for the 
gravel was never brought into a practical 
relation to the fire, and the fuel was most- 
ly expended in heating the surrounding 
atmosphere instead of the gravel. 

But one man is required to attend the 
machine now in use to supply hot dry 
gravel for a large gang. He builds and 
tends the fire, shovels cold wet gravel 
into the hopper above, and loads same 
into wheelbarrows, hot and dry, from the 
bottom of the. heater, a few minutes later. 
This man does not need to work over- 
time. 

It is surprising what a small amount of 
fuel is required to heat and dry a large 
amount of material. To understand the 
reason for this one must know the con- 
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struction of the apparatus, when it is 
readily seen that not one particle of heat 
escapes into the outer air without having 
done its work of drying and heating the 
gravel. 

The structure, shown in the accompany- 
ing cut, is remarkably strong and sim- 
ple. The furnace consists of a perforated 
sheet of metal bent over roof-like, to form 
the two heating sides, and solid end- 
plates, in which are fire door, flue, etc. 
There is a hopper above. Arranged down 
each perforated furnace side is a series 
of inwardly deflecting flights, also perfo- 


out through the perforations in the fur- 
nace sides, the voids in the about 4-inch 
layer of gravel held against same, and 
then out through the perforations in and 
the spaces between the inwardly deflect- 
ing flights. A more complete utilization 
of all the heat and products of combus- 
tion can hardly be imagined, for they 
cannot escape doing their work of drying 
and heating on their way out through the 
perforated sides and the voids of the 
gravel, and they have no means of escape 
except through these myriad tiny flues. 

The efficiency of this idea is easily real- 





THE MULLEN GRAVEL HEATER. 


rated. The gravel descends from the hop- 
per into the space between the perforated 
furnace sides and the flights, where it is 
held in a thin layer while being dried and 
heated. When it is sufficiently hot and 
dry it is removed from the bottom of the 
heater, more gravel flowing in to take its 
place from the hopper above, thus form- 
ing a continuous process. The degree of 
temperature to which the material is 
heated can be easily regulated by the 
length of time it is allowed to remain 
in the heater and the amount of fuel used. 

When the fire is well started, the 
damper in the flue is choked off. The 
draft and heat are thus forced to pass 


ized when one considers that cold wet 
gravel can be loaded into the machine, a 
fire built under it, and, in less than fif- 
teen minutes, the first hot dry gravel is 
ready for use. After that it is a continu- 
ous process, the heater shown having a 
capacity of about five tons per hour or 
fifty tons per ten-hour working day, with 
one man tending the machine and a min- 
imum consumption of fuel. 

It is claimed for this heater that it 
saves time, labor, fuel and money, is a 
very great convenience, and will pay for 
itself in less than three months. 

Another invention is a combination tar- 
pot and gravel heater built along the 
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same lines. One of these was constructed 
especially for the Third Avenue Railroad 
Co., for use’ in repairing granite block 
pavement with tar and gravel joints along 
their rails on Forty-second street, near 
Broadway, New York City. It is believed 
that this newly introduced invention will 
prove of the greatest value to contractors 
doing roofing, paving and road building 
where it is necessary to heat and dry 
sand, gravel, broken stone or grit along 
the line of the work for instant use. 

The inventions were made by Mr. Chas. 
A. Mullen, of New York City, himself a 
contractor, for years engaged in asphalt, 
bituminous and granite block paving 
work. He has made a systematic study 
of heating and drying coarse materials, 
of which the above described inventions, 
we are told, are but the first expression. 
His idea is to overcome the expensive and 
troublesome methods now in use at as- 
phalt and other paving plants throughout 
the country. The Tide Water Iron Works, 
of Hoboken, N. J., are the sole licensed 
manufacturers. 





The Shannon Sewer Cleaner. 


The Shannon sewer cleaner was devised 
by contractors for daily use in their own 
work, and so it is a practical machine, 
directly suited to the demands made upon 
it. It consists of a trough with rounded, 
shovel-shaped ends, a movable cover and 
a flap valve. 

To operate it a rope is passed through 
the sewer from one manhole to the next, 
and this rope passes through a pulley 
fixed at the bottom of the second manhole 
by means of a brace temporarily set in 
the sewer. This gives the opportunity for 
drawing the cleaner through the sewer 
from the first manhole to the second, by 
means of a windlass set on the street 
over the second manhole. When _ the 
cleaner has been drawn to the second 
manhole, the line which holds the pulley 
above mentioned is slackened off from 
above, allowing the pulley, cleaner and 
all to be hauled to the surface. The 
cover is then removed by drawing a cou- 
ple of bolts and the cleaner is emptied 
into the attendant wagon or on the street. 
The cover is replaced and the cleaner is 
ready for another trip. 

There are lugs on the cleaner which 
serve to keep it upright, and also to allow 
the cutting edge to pass over slight ob- 
structions at pipe joints. 

The complete outfit includes two wind- 
lasses and three special blocks with chains 
and shackles, so that the cleaner can work 
in both directions through the sewer, 600 
feet of steel wire rope, with the necessary 
clamps, and four cleaners, one for 8 and 
10-inch pipe, one for 12 and 15-inch pipe, 
one for 18 and 24-inch pipe, and one for 
sewers over 2 feet in diameter. The ma- 
chines will be sold outright or will be 
rented at a fixed price per month. 

After the first rope is passed through 


the sewer and the braces are set, it is not 
necessary for a man to enter the sewer 
until the cleaning is done. Three men 
can operate the whole apparatus. 

Engineers and contractors who have 
used the machine say that it is effective 
and that the cost of cleaning is low as 
compared with other methods used by 
them. The apparatus is now sold by the 
Hayden Machinery and Supply Co., 30 
Church st., New York City, who will send 
any further information desired. 





High-Grade Engineering Instruments. 


The Hanna Manufacturing Co., Troy, 
N. Y., issue a well-designed and executed 
catalog, which is an indication of the 
quality of the instruments they make. 
They have a full line of engineers’ tran- 
sits of several designs, including light 
mountain, explorers’ and reconnoissance 
transits, also engineers’ and architects’ 
levels, solar attachments, current meters, 
sextants, leveling rods, barometers, tapes, 
rods, poles, ete. They have the Ver- 
schoyle pocket transit also. 

Clark Brown’s chart method of reduc- 
ing polaris observations is set forth in 
full in the catalog, which contains much 
other useful information about various in- 
struments, their construction, care, adjust- 
ment and use. Copy of the catalog will 
be sent on request. 





Specifications for Reinforcement Bars. 


The Association of American Steel Man- 
ufacturers has adopted standard specifica- 
tions for concrete reinforcement bars, 
copies of which can be obtained by ad- 
dressing the secretary, Jesse J. Shuman, 
care Jones & Laughlin Steel Co., Pitts- 
burg, Pa. 

The specifications cover the process of 
manufacture, the chemical and physical 
properties, method and number of tests, 
number of twists, finish and variation of 
weight. The physical properties are fixed 
within limits for structural steel grade, 
hard grade and cold twisted bars. 





The Passing of Old-Style Macadam, 


Macadam’s science has had its day. 
The principles of this famous Scotch en- 
gineer have been faithfully followed for 
some sixty years, but the coming of the 
automobile has brought the period to a 
close. Macadam’s roads have been thor- 
oughly satisfactory for Macadam’s traf- 
fic, but he did not build surfaces that 
were calculated to stand the powerful 
shearing action of automobile wheels. 
The big pneumatic tires, carrying each a 
half ton’s weight, press themselves close- 
ly against the brittle macadam surface, 
and then, with the power of forty horses, 
the heavy car is driven forward by the 
backward thrust of the tire against that 
surface. The result is inevitably the 
speedy loosening of the surface. No sur- 
face less hard than tar macadam would 
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fail to crumble under such a strain, so 
the result is a cloud of dust, and the fine 
crushed stone which the engineer has car- 
ried for miles to place upon the road sur- 
face is scattered recklessly over adjoin- 
ing lawns and trees, not to mention the 
faces and clothing of pedestrians and res- 
idents. 

A completely new science of road build- 
ing has therefore begun during the past 
five years, and is now well advanced. 

The modern engineer builds his roads 
with tarvia, a coal tar product, which 
gives to his surface an element of plas- 


known as Tarvia X, is used. It is poured 
over the stones until every stone is thor- 
oughly coated with it and the voids are 
well filled. Then the smaller’ crushed 
stone of the upper course is spread and 
rolled into the tarviated bed. The fin- 
ished surface is a mosaic, a kind of tar- 
via-concrete, smooth and water-proof. 
Tarvia can also be applied to roads 
that are built in the old way, although 
the application, being confined to the sur- 
face, is naturally less thorough. The kind 
of tarvia known technically as Tarvia A 
is painted over the road after it has been 














DELTA AVENUE, ESCANABA, MICH. TREATED WITH TARVIA A. 


ticity. The tarvia is a dense, pitchy sub- 
stance of considerable adhesive power. 
When it is poured over the macadam and 
allowed to soak in it fills the voids and 
hardens into a tough, elastic matrix, from 
which the stone particles do not come 
loose. The thrust of automobile wheels 
on this surface does not make it crumble 
or pulverize. 

The tarvia applications vary according 
to the conditions of the road and the 
thoroughness with which the _ surface 
needs to be protected against automobile 
wear. Many roads are now being built 
using tarvia from the foundation up to 
the top. A very dense kind of tarvia, 


carefully swept to clean away surface 
dust and debris. The tarvia soaks into 
the macadam while it is hot, and then 
cools, making a tough, firm matrix for 
the stone. 

A cheaper process is the Tarvia B pro- 
cess. Tarvia B has less solid base than 
the other kinds, and is liquid while cold, 
so that it can be used in an ordinary 
sprinkling cart without heating. It can 
only be used on roads that are thoroughly 
compacted and with smooth surface. It 
gives a good, dustless road which will 
withstand automobile traffic. 

Of the three types of application, the 
Tarvia X process, which involves the use 
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of this material from_top to bottom of 
the road, is the most thorough and most 
satisfactory in the end. A road so built 
will retain its evenness of contour almost 
indefinitely. Water and frost have prac- 
tically no effect upon it, and the only de- 
terioration which it suffers is from the 
actual friction of traffic. 

Some engineers have reached the point 
where they are so well satisfied with tar- 
via processes from the standpoint of econ- 
omy that they consider it unwise to build 
roads in any other way. 

It is the settled policy of some towns to 
build all new roads in this way. As the 
new road building science develops, re- 
finements in the process of application 
are being adopted. Elaborate machinery 
for spreading the tarvia is coming into 
use. Already it is cheaper to maintain a 
dustless road with tarvia than a dusty 
one without it. 





Hand and Power Pumps and Appliances. 


The Deming Company, Salem, O., show 
in their catalog for 1910 a very complete 
line of hand and small power pumps, con- 
taining over two dozen pumps of various 
designs and weights, from the little hand 
pump, weighing 9 pounds, for use in a 
bucket, to an outfit consisting of a pump 
run by a 38%-horse power gasoline en- 
gine, to pump from a tank on the same 
truck, and an auxiliary pump to fill the 
tank, the whole weighing about 2,725 
pounds. 

These outfits were developed originally 
for use in spraying vegetation, and can 
supply a pressure up to, say, 125 pounds. 
Pumps, tanks, trucks, etc., vary in de- 
sign according to the demands, and one 
wishing a small pump can probably find 
one to suit him within the limits of size 
mentioned. Catalog will be sent by the 
company on request. 





A Sanitary Street-Cleaning Machine. 


Any city having reasonably heavy traf- 
fic over its streets requires for some of 
them a certain amount of hand cleaning, 
and the Menzies machine, which is op- 
erated by hand, has been devised to fill 
the demand. It consists of a two-wheeled 
eart, strongly built of iron and_ steel 
throughout, with castings of malleable 
iron, and a galvanized iron dust pan, with 
a spring steel blade 28 inches long and 6 
inches wide, hung on the axle of the cart. 

In operation the machine is pushed to 
the part of the pavement to be cleaned, 
the dust pan is lowered to rest on the 
pavement a little beyond the dirt to be 
gathered up, and an ordinary street 
broom is used to sweep the dirt over the 
blade into the dust pan. When the dust 
pan is filled, the operator steps to one 
side, grasps the handle with one hand, 
gives the machine a slight forward mo- 
tion, raises the handle and the pan and 
dumps the dirt into the can set on the 


platform of the cart. The pan is then 
lowered and is again ready for use. 

The platform on which the can sets is 
very near the ground, so that when the 
can is full it can be set off at the curb or 
elsewhere with ease and an empty can 
put in its place on the cart. 

Shovel and scraper are not needed and 
the workman can clean about 50 per cent. 
more street than with the ordinary broom 
and pan, shoveling the dirt into an at- 
tendant cart. 

The machine is very valuable also for 
use in parks, cemeteries, depots, hotels 
and public gathering places in and out 
of doors. Cart, can and broom complete 
the outfit. Full information about it can 
be obtained from the Menzies Street 
Cleaner Co., Glens Falls, N. Y. They 
also sell street sprinkling and street flush- 
ing machines. 





Division Plates and Clamps for Sidewalk 
Work, Curb and Gutter, 

The Smith patent rail clamps for con- 
crete sidewalk, curbing and combination 
curb and gutter work are new devices 
which are very convenient and save much 
material and labor in setting and remov- 
ing forms. S. C. Smith & Son, of Wa- 
verly, N. Y., are the manufacturers, and 
they claim the following points of advan- 
tage, which the writer thinks are well 
founded : 

1. They are not expensive and are 
guaranteed to give satisfaction. 

2. The same clamps can be used on all 
widths of walk, all widths of curbing, and 
all widths and shapes of combined curb 
and gutter. 

3. There are no wedges to make and 
drive in and drive out, and pick up and 
take care of. 

4. One man can withdraw the plates 
and finish. 

5. Save 80 per cent. of time making 
and driving stakes. 

6. Save 100 per cent. of the time re- 
quired going back and patching broken 
corners caused by pounding the stakes 
loose in taking up the rails. 

7. Save 100 per cent. of the time of 
going back after the rails the following 
day, as the rails are all loose and can be 
taken the same day the work is finished. 

8. In laying walks over a fill you do 
not have to make and drive stakes 3 or 
4 feet long; the clamps do the trick. 

9. If you have steel division plates \, 
3-16 or \%-inch thick, our clamps will fit 
them, and all you have to do is to drill a 
%4-inch hole in each end of your plates. 





A Deep-Well Pump. 


The Downie double-stroke deep-well 
pumps are designed for elevating large 
quantities of water from great depths. 
They are better and more strongly made 
than usual, and so they cost a little more, 
but the makers claim they are much 
cheaper to run. 
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One special aim has been to eliminate 
the liability to derangement which is pe- 
culiar to deep-well pumps. 

Much power is required to lift a heavy 
column of water, but the geared pump 
works with an efficiency of 80 per cent., 
the efficiency of the steam pump being 60 
per cent. 

Catalog No. 6 of the Keystone Driller 
and Pump Co., Beaver Falls, Pa., can be 
had for the asking, and deals with pumps 
of the nature mentioned. The company 
also make Keystone cable drills for drill- 
ing deep wells. 





An Efficient Portable Dumping Wagon Box. 


The Everett portable dumping box is in- 
tended for any wagon having a reach and 
is made of widths required to fit wagons 
in general use and of any desired width 
on special order. It is strongly made, 
and braced with steel. The bottom is of 
four boards, two hung by “hook and eye” 
bearings from the sideboards of the box, 
and two hung from a steel tube running 


the bottom is closed, so that the load can- 
not be dumped accidentally. 

This dumping box has been in use by 
many contractors and engineers for a 
good many years and they say very en- 
thusiastically that it has given satisfac- 
tion. They are in use on the Panama ca- 
nal and .-.the New York barge canal in 
large numbers, and by contractors in 
many cities and states throughout the 
country. The Everett Manufacturing Co., 
84 Lake street, Newark, N. J., will send 
any further information desired. 





Trade Publications. 

Circulars descriptive of the Eclipse con- 
crete mixers, post, tile, brick and block 
machines have been received from Geo. C. 
Christopher & Son, Wichita, Kan. 

Several circulars about the inventors’ 
pocket library have been received from 
the Engineer Searching Co., of Washing- 
ton. 

One of the most recent publications of 
the National Association of Paving Brick 





THE EVERETT DUMPING BOX. 


from end to end at the bottom of the box 
in the center. Thus the bottom can be 
quickly opened and the contents dumped 
on each side of the reach, without danger 
of damaging it. The bottom boards of 
the emptied wagon are lifted back to 
place by a steel truss running across the 
bed at the center, on which run rollers 
attached to castings bolted to the bottoms 
of the boards. This truss is lifted, for 
the purpose of closing the box, by means 
of chains at the two ends, which run up 
to rollers attached to the side of the box 
and thence to a _ steel tube running 
through the front end of the wagon in 
front of the front end board of the box. 
This tube is turned by a foot lever and 
winds up the chain by a three-quarters 
turn, enough to close the bottom boards 
tightly. Any slack in the chain is taken 
up by means of grab-links at the end of 
the chain, and the bottom can be set to 
open partly so as to give an opportunity 
to spread the load by driving along as the 
load runs out, by use of the same grab- 
links. 

The foot lever locks automatically when 


Manufacturers, Indianapolis, Ind. is a 
handsomely illustrated booklet on “The 
Permanent Roadway,” illustrating the 
construction of brick country roads. 

A recent number of The Concrete Re- 
view of the Association of American Port- 
land Cement Manufacturers contains a 
brief summary of the proceedings of the 
last meeting of the Association of German 
Portland Cement Manufacturers. 

Booklet No. 38 of the Jeffrey Mfg. Co. 
is about Jeffrey conveying machinery. 

The Barrett Mfg. Co. issues a booklet 
on good roads, how to build, preserve and 
make them dustless, which describes and 
illustrates the use and the results of the 
use of Tarvia “A,” “B” and “X.” It is 
a handsome book well worth the trouble 
of asking for it at the nearest office of the 
Barrett Mfg. Co. 

The American Book Co., New York, 
sends an illustrated description of Halley’s 
comet by Prof. David Todd, which also 
contains some sample pages of Todd’s 
“Astronomy.” 

The accompanying illustration is a part 
of the cover-plate of a lucid little treatise 
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on Portland cement, just issued by The 
Portland Cement Co., Union Trust build- 
ing, Cincinnati, Ohio, for free distribution 
among those interested in knowing how 
this cement is made, of what it is made, 
and why it will last for ages. 

One of the best of the publications of 
the Indianapolis office of the Lehigh Port- 
land Cement Company contains ‘“Forty- 
One Reasons Why Concrete Should Be 
Selected to the Exclusion of Any Other 
Type of Construction,” by DeWitt V. 


The catalog also shows the Troy dump 
wagons, the Case sprinkling attachment 
on their tank engine tender, and a couple 
of Case traction engines. 





Trade Notes. 
ASPHALT. 


St. Paul, Minn.—The purchase of a mu- 
nicipal asphalt paving plant is recom- 
mended by the mayor. 

St. Joseph, Mo.—The Metropolitan Pav- 
ing Co. has been incorporated by R. N. 





INTRODUCES THE STORY OF SUPERIOR PORTLAND CEMENT. 


Moore, C. E., of the Moore-Mansfield Co., 
Indianapolis. 

Bulletin No. 72, of the Universal Port- 
land Cement Co., talks about concrete 
bungalows, concrete wall without forms, 
and some notable concrete buildings. 

The San Antonio Sewer Pipe Co., San 
Antonio, Tex., sends a catalog of vitrified 
sewer pipe, well tubing, culvert and irri- 
gation pipe, including a price list. 

The Case steam road roller is well 
shown and is described in full detail of all 
its parts in the latest catalog of the road 
machinery department of the J. I. Case 
Threshing Machine Co., of Racine, Wis. 


Davis, C. F. Enright and J. O. Fanleigh, 
and will engage in a general street pav- 
ing business. 


BRICK. 


Mechanicsville, N. Y.—The Ferris Pav- 
ing Brick Co. has changed its name to the 
Mechanicsville S. S. Brick Co. 

Devil’s Lake, N. D.—The plant of the 
Devil’s Lake Petrified Brick and Stone 
Co. has been leased by Hans Westegaard, 
who will put it in condition to manufac- 
ture brick. 


CEMENT. 
Cedar Falls, Ia.—The C. A. Wise Sons 


Co. and Rolla Cheney, composing the Ce- 
dar Falls Cement Co., have _ dissolved 
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partnership, Mr. Cheney’ withdrawing 
from the firm. 


CONCRETE BLOCKS. 


Waterloo, Ia.—The Cement Products 
Co. has been organized, with H. S. Ray- 
mond as president; Howard A. Sharp, 
vice president; Ernest E. Schenk, secre- 
tary; W. H. Stewart, treasurer. 

Onawa, Ia.—A. B. Elliott, proprietor of 
the Turin Cement Block and Tile Plant, 
has purchased the K. A. Pullen Cement 
Block Plant. 

Mason City, Ia.—The Quimby Stone 
Co. has added a cement block plant to its 
business. 

Grace Hill, Ia.—Bertle & Son have 
built a eement plant at Westchester, Ia., 
and are making cement blocks. 

Three Forks, Mont.—The establishment 
of a second cement plant is proposed by 
D. A. Morrison. 

Lone Tree, Ia.—J. R. Corbett contem- 
plates establishing a cement block and 
tile plant. 

Deadwood, S. D.—Hanson Bros. have 
established a cement block plant here. 

Kensett, Ia.—The business men have 
under consideration the establishment of 
a cement core factory. 

Knightstown, Ind.—The Knightstown 
Concrete Co. has been incorporated to 
manufacture concrete building blocks, by 
Harry Watts, W. L. Garritson and E. B. 
Byrket. 


PURCHASE OF MACHINERY. 


Indianapolis, Ind.—For Sale.—A com- 
plete contractor’s up-to-date equipment; 


everything complete for street paving; 
also for grading and macadamizing coun- 
ty roads. Will sell as a whole or part. 
Address Box 408, care Municipal En- 
gineering Co., Indianapolis. 

Chicago, Ill.—Special.—The Humboldt 
Mfg. Co., mnfrs. of material testing ap- 
paratus, 2014 Nebraska ave., is in the 
market for Nos. 100 and 200 mesh stand- 
ard wire gauze for testing cement accord- 
ing to the specifications of the American 
Society of Civil Engineers. 


PURCHASE OF MATERIALS. 


Wilmington, N. C.—Riprap Stone.— 
Bids are asked until June 14 for about 
12,000 tons of riprap stone. Capt. Earl 
I. Brown, corps engrs. 

Plymouth, Mass.—Riprap.—Bids are 
asked until June 6 for riprap stone in 
dike in Long Beach, Plymouth Harbor, 
Mass. 

Cleveland, O.—Testing Materials.—Bids 
are asked until June 8 for testing mate- 
rials for 1 year. Frank R. Lander, co. 
ener. 


LIGHT, HEAT AND POWER. 


Holdredge, Neb.—P. H. Cobb, of Funk, 
has obtained a patent on an acetylene 
gas lighting machine. 


MISCELLANEOUS. 


Lexington, Ky.—The Empire Bridge Co. 
has been incorporated by George Collins, 
Georgia E. Collins, Adelaine M. Hallett, 
James M. Young and E. F. Metcalfe, of 
Lexington, 
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PAVING. 





CONTEMPLATED WORK. 


Pine Bluff, Ark.—Paving is urged for 
5th ave. 

Kenneth, Minn.—Cement sidewalks are 
contemplated. 

Moose Lake, Minn.—Cement sidewalks 
are contemplated. 

Moorhead, Minn.—This city voted to 
pave ist ave. N. 

Council Bluffs, Ia.—Paving is contem- 
plated for 5th st. 

Elmira, N. C.—Paving is contemplated 
for E. Union st. 

Altoona, Pa.—Resurfacing is proposed 
for the paved streets. 

Ft. Scott, Kans.—Paving is again being 
urged for S. Main st. 

The Dalles, Ore.—The city council voted 
to pave with bitulithic. 

Monroe, Ia.—Council has decided to 
pave B ave., W., and N. D st. 

Normal, Ill—Paving is contemplated 
for Ash st. and Virginia ave. 

Manchester, Ia.—Cement paving is con- 
templated for Franklin st. 

Hanly Falls, Minn.—A cement walk in 
5th ave., W., is contemplated. 





Manchester, Ia.—About 8 blocks of con- 
crete paving are contemplated. 

St. Charles, Minn.—Sidewalks in Wino- 
na and Church sts. are contemplated. 

Rochester, Minn.—Council has_ been 
asked to pave Broadway and Main sts. 

Ft. Dodge, Ia.—The construction of 
sidewalks in 18th st. is proposed. 

Oskaloosa, Ia.—Council will take action 
June 6 on paving several streets. 

Baraboo, Wis.—Macadam paving in 
Walnut and Maple sts. is contemplated. 

Cooperstown, N. D.—The construction 
of concrete sidewalks is contemplated. 

Kearney, N. J.—Davis st. will probably 
be paved with tarvia-coated telford. 

Cherokee, Ia.—Paving is contemplated 
for the principal streets. Mayor Titus. 

Utica, N. C.—Resolutions are pending 
for paving McQuode st. and Downer ave. 

Highland Park, Mich.—This village 
voted to issue $89,000 for repaving Wood- 
ward ave. 

Lestershire, N. Y.—The village bd. of 
trustees has decided to macadamize Main 
street. 

Crystal Falls, Mich.—The estimated 
cost of paving Crystal ave. is $30,000 to 
$40,000. 

Gadsden, Ala.—The construction of 
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sidewalks in various streets is contem- 
plated. 

Bedford, Ia.—Paving has _ been peti- 
tioned for in Washington and _ other 
streets. 

Manchester, Ia.—Council will take ac- 
ae —— 7 on paving and curbing Frank- 

n st. 

Marion, Ia.—Council will take action 
June 6 on paving small alleys with brick 
blocks. 

Kalispell, Mont.—The city engineer will 
prepare plans for bituminous asphalt pav- 
ing. 

Albany, N. Y.—Paving is contemplated 
for Learned st., from N. Ferry to Thatch- 
er st. 

Davenport, Ia.—Plans have been pre- 
pared for paving Mound and other streets 
with brick. 

Wellington, Kans.—Paving is contem- 
plated for Lincoln ave., from Washington 
to Peek st. 

Denison, Tex.—Gandy st., one of the 
leading residence streets, will probably be 
paved. 

Houston, Tex.—Extensive paving is 
proposed for the roads in the vicinity of 
‘the Country Club. 

Reading, Pa.—City Engineer Ulrich rec- 
ommends repairs for the asphalt and brick 
streets. 

Carmi, Ill.—wWill vote June 4 on the 
issue of $8,000 bonds for constructing 
concrete sidewalks. 

Roseburg, Ore.—Jackson and Main sts. 
will be paved with asphalt. <A. N. Orcutt, 
ey. recdr. 

New Cumberland, Pa.—The borough 
council has appropriated $20,000 for mac- 
adamizing streets. 

Bloomfield, Ia.—A petition has been 
submitted to council asking that the pub- 
lic square be paved. 

Springfield, O.—The property owners in 
Yellow Springs st. will petition for as- 
phalt block paving. 

Coeur d’Alene, Idaho.—This city will 
expend $20,000 on paving and other street 
improvements this year. 

Pueblo, Colo.—The question of paving 
additional streets in the business district 
is being urged. 

Lonsdale, Minn.—The village council 
contemplates the construction of cement 
sidewalks in Main st. 

St. Cloud, Minn.—It is now proposed 
to pave 5th ave. with creosoted wood 
blocks instead of macadam. 

Charleston, Ill.—The construction of 1% 
mi. of pavement is contemplated. J. 
Tremble, cy. engr. 

Savannah, Ga.—Ordinances are being 
prepared for paving Whitaker, Abercorn 
and Barnard sts. and Estill ave. 

Williamsville, N. Y.—Paving is  con- 
templated for Main st. Milton J. Hoff- 
man, prest. bd. vil. trustees. 

Clear Lake, Ia.—S. J. Clausen is chair- 
man of a committee appointed to build 
an automobile road 20 mis. long. 

St. Louis, Mo.—Paving is contemplated 
for Biddle, 13th, 7th, 8th, 10th and 11th 
sts., in the Ghetto dist. 

Binghamton, N. Y.—The bd. of contract 
and supply decided, May 12, to pave Main 
and Front sts. with brick. 

Chicago, Ill.—Creosoted wood block 
paving is contemplated for Clark, La 
Salle, Randolph and Washington sts. 

Rochester, N. Y.—An ordinance has 
been passed providing for brick paving 
in Magnolia st. Mayor Edgerton. 

Bellingham, Wash.—H. W. Troutman, 
cy. engr., will investigate bitu-mass pav- 
ing in a number of eastern cities. 

Springfield, Mo.—Plans are being for- 
mulated for paving Elm, Cherry, Walnut, 


St. Louis, Fremont, Kickapoo, Pickwick, 
Minor, Weller and other streets with 
Hassam and brick. 

Dallas, Tex.—The property owners in 
Haskell ave., between Ross and McKin- 
ley, have petitioned for permanent paving. 

Olympia, Wash.—Council has author- 
ized the paving of Franklin st. and grad- 
ing of Jefferson, Chestnut and other sts. 

Taylor, Tex.—The city council has voted 
to accept the offer of the business men 
to pave Main st. with vitrified brick. 

Minneapolis, Minn.—A_ resolution has 
been passed to construct curb and gutter 
in a Sone of streets. Henry N. Knott, 
cy. clk. 

Rockford, Ill.—A petition is being circu- 
lated for paving Baker st., in Highland, 
from E. State st. to 2nd ave., with as- 
phalt. 

Marshalltown, Ia.—The property own- 
ers in the proposed brick paving district 
have now petitioned for concrete rather 
than brick. 

Albany, N. Y.—An ordinance has been 
passed for paving Cherry st. from Frank- 
lin to Broadway. Frederick U. Bresler, 
clk. com. coun. 

Indianapolis, Ind.—A_ resolution has 
been adopted to pave E. Washington st. 
from Audubon road to Sheridan ave. with 
wooden blocks. 

Two Harbors, Minn.—Council voted to 
grade, macadamize and construct concrete 
and combination curb and gutters in Pop- 
lar and Cedar sts. 

New Albany, Ind.—A preliminary reso- 
lution was adopted May 6 for paving W. 
Market st. with brick, asphalt, bitulithic 
or wooden blocks. 

Pekin, Ill—An ordinance has_ been 
passed to pave 3rd st. Place with brick on 
concrete. Estimates are being prepared 
for paving 2nd st. 

Crookston, Minn.—The property owners 
are divided on the question of paving 
with asphalt or creosoted wood blocks. J. 
BE. Carroll, cy. engr. 

Pine Bluff, Ark.—The property owners 
in W. 5th ave. have decided upon asphalt 
or creosoted wood block paving over the 
present macadam pavement. 

Indianapolis, Ind.—The property owners 
in. certain streets have asked that bitu- 
mass be included in the paving specifica- 
tions in this city. 

Minneapolis, Minn.—Plans are being 
formulated for constructing a boulevard 
150 ft. wide connecting this city and St. 
Paul with Lake Minnetonka. 

Little Rock, Ark.—The petition and or- 
dinance to pave Main st. with brick, as- 
phalt or creosoted wood blocks have been 
adopted. Mayor Duley. 

Dallas, Tex.—The question of paving 
San Jacinto st., from Akard st. to Wash- 
ington ave., with bitulithic or sawed bois 
d’are blocks is being considered. 

Ft. Worth, Tex.—Paving is contem- 
plated for all the unpaved _ crosss-town 
streets between Throckmorton and Com- 
merce sts. Comr. Maddox, of sts. and 
public grounds. 

Corning, Ia.—Special.—A _ resolution of 
necessity has been published for con- 
structing 35,000 sq. yds. of brick paving. 
Theo. S. DeLay, cons. engr., Creston, Ia. 

St. Cloud, Minn.—A petition is being 
circulated among the property owners in 
5th ave., asking the city council to change 
the paving specifications from macadam to 
creosoted wood blocks. 

Virginia, Minn.—Paving is contemplat- 
ed as follows: Chestnut st. and part of 
Central ave., creosoted wood blocks; Ma- 
ple st. and Central ave., creosoted wood 
blocks, bitulithic, granitoid, tar macadam 
and donellite. 
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Peoria, Ill.—Ordinances are pending for 
paving Meyers and California aves. with 
brick; resurfacing Perry ave. with as- 
phalt; paving Walnut st. with brick. Es- 
timates have been submitted of the cost 
Me paving Adams st. with creosoted wood 

ocks. 


CONTRACTS TO BE LET. 


Medora, N. D.—Bids are asked until 
June 6 for road work. J. A. McGregor, 
co. audt. 

Fowler, Ind.—Bids are asked until June 
6 for constructing a road. Lemuel Ship- 
man, co. audt. 

Delphi, Ind.—Bids are asked until June 
6 for constructing a gravel road. M. G. 
Haun, co. audt. 

Greensburg, Ind.—Bids are asked until 
June 7 for constructing macadamized 
roads. Co. comrs. 

Marion, Ind.—Bids are asked until wae 
7 for constructing a stone road. =. 
Stout, co. audt. 

Brazil, Ind.—Bids are asked until June 
6 for constructing a gravel road. Jas. L. 
Burns, co. audt. 

Tipton, Ind.—Bids are asked until June 
6 for constructing 6 gravel roads. J. F. 
Barlow, co. audt. 

Madison, Ind.—Bids are asked until 
June 7 for constructing a gravel road. 
John Hoagland, supt. 

Winamac, Ind.—Bids are asked until 
June 7 for constructing a road. Ellis S. 
Rees, co. audt. 

Trenton, N. J.—Bids are asked until 
June 7 for macadamizing roads. Frank 
J. Epple, co. engr. 

Richmond, Va.—Bids are asked until 
June 7 for constructing 44% mis. gravel 
road. Co. clk. 

Perth Amboy, N. J.—Bids are asked un- 
til June 6 for grading Groom st. Geo. M. 
Adam, st. comr. 

Augusta, Ky.—Bids are asked until June 
1 for constructing 7,800 ft. of pike. J. 
T. McCracken. 

Peru, Ind.—Bids are asked until June 
8 for constructing 5 gravel roads. Chas. 
Griswold, co. audt. 

Vernon, Ind.—Bids are asked until June 
6 for constructing pike roads. T. L. 
Thomas, co. audt. 

Vincennes, Ind.—Bids are asked until 
June 7 for constructing a gravel road. J. 
T. Scott, co. audt. 

Crawfordsville, Ind.—Bids are asked un- 
til June 7 for improving a highway. Ben- 
nett B. Engle, co. audt. 

Janesville, Wis.—Bids are asked until 
June 15 for paving Wisconsin and E sts. 
Cc. V. Kerch, cy. engr. 

Greencastle, Ind.—Bids are asked until 
June 6 for constructing a macadam road. 
D. V. Moffett, co. audt. 

Williamsport, Ind.—Bids are asked un- 
til June 6 for constructing gravel roads. 
Robt. L. Winks, co. audt. 

Kentland, Ind.—Bids are asked until 
June 6 for constructing a macadam road. 
Elmer R. Bingham, co. audt. 

Wabash, Ind.—Bids are asked until 
June 7 for constructing 6 gravel roads. 
J. P. Noftzger, co. audt. 

Lafayette, Ind.—Bids are asked until 
June 11 for constructing a gravel road. 
John P. Forsman, co. audt. 

Mt. Vernon, Ind.—Bids are asked until 
June 7 for constructing a gravel road. 
Paul Maier, co. audt. 

Tipton, Ind.—Bids are asked until June 
6 for constructing 6 gravel roads. J. F. 
Barlow, co. audt. 

Virginia, Minn.—Bids are asked until 
—S June 15 for paving various streets. 

. F. Johnson, cy. engr. 

“Bloomfield, Ind.—Bids are asked until 


June 7 for constructing gravel roads. Pe- 
ter M. Cook, co. audt. 

English, Ind.—Bids are asked until June 
6 for constructing improved roads. J. Ev- 
ans Jones, co. audt. 

Decatur, Ind.—Bids are asked until 
June 6 for constructing 4 macadam roads. 
H. S. Michaud, co. audt. 

Washington, Ind.—Bids are asked until 
June 7 for constructing a gravel road. 
Thos. Nugent, co. audt. 

Monticello, Ind.—Bids are asked until 
June 7 for constructing a stone road. A. 
G. Fisher, co. audt. 

Bluffton, Ind.—Bids are asked until 
June 9 for constructing 4 gravel roads. 
O. D. Garrett, co. audt. 

Muncie, Ind.—Bids are asked until June 
8 for constructing a highway in Center 
twp. Jos. E. Davis, co. audt. 

Wauseon, O.—Bids are asked until June 
6 for grading, draining and placing stone 
on roads Nos. 70 and 71. Co. audt. 

Cooperstown, N. D.—Bids are asked un- 
til Jurme 6 for road grading in Bryan and 
Addie twps. R. M. Cowen, co. audt. 

La Moure, N. D.—Bids are asked until 
June 6 for constructing sidewalks and 
— crossings. B. W. Loppinow, cy. 
audt. 

Mt. Gilead, O.—Bids are asked until 
June 3 for constructing Westfield road 
impvt. No. 2. Clifton Sipe, co. audt. 

Southport, Ind.—Bids are asked until 
June 6 for constructing cement sidewalks 
in Church st. A. L. Barnes, town clk. 

Brazil, Ind.—Bids are asked until June 
7 for constructing cement sidewalks in 
National ave. Jacob Prevett, cy. clk. 

St. Paul, Minn.—Bids are asked until 
June 6 for improving White Bear and 
Lake Phalen roads. E. G. Krahmer, co. 
audt. 

Hutchinson, Kans.—Bids are asked un- 
til June 3 for improving 3 roads, 8, 4 and 
aoe respectively. A. R. Hamma, co. 
clk. 
Upper Alton, Ill—Bids will be asked 
about June 12 for paving Main and Gar- 
den sts. with vitrified brick. S. Crawford, 
mayor. 

Rushville, Ind.—Bids are asked until 

June 7 for constructing brick streets in 
pene J city and suburbs. J. M. Stone, co. 
audt. 
Valparaiso, Ind.—Bids are asked until 
June 7 for constructing a macadamized 
road in Porter and Liberty twps. S. P. 
Corboy, co. audt. 

Cincinnati, O.—Bids are asked until 
June 3 for resurfacing Montgomery pike 
and oiling Harrison pike. Fred Dreihs, 
clk. co. comrs. 

Kenmare, N. D.—Bids are asked until 
June 14 for constructing 2,700 ft. of roads 
and 2 culverts. Christ. Anderson, clk. 
town of Rockford. 

Mishawaka, Ind.—Bids are asked until 
June 6 for 3,100 sq. yds. of brick paving 
between tracks in W. 2nd st. Jas. W. 
Haverly, cy. engr. 

Eveleth, Minn.—Bids will be asked 
about July 1 for constructing cement side- 
walks and curbing. D. B. Austin, cy. 
engr.; D. P. McIntyre, cy. clk. 

Jackson, Miss.—Bids are asked until 
June 7 for constructing 39,000 sq. yds. of 
paving and 10,000 lin. ft. of curbing. B. 
H. Klyce, cy. engr. 

Logansport, Ind.—Bids are asked until 
June 9 for constructing a gravel road in 
Cass and Carroll counties. Geo. W. Cann 
and M. S. Haron, co. audts. 

Fort Sam Houston, Tex.—Bids are 
asked until June 9 for macadamizing 
roads, constructing concrete gutters, con- 
oe walks, etc. P. W. Guiney, constr. 
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Abilene, Kans.—Bids are asked until 
June 9 for 30,000 sq. yds. of paving, con- 
crete curb and gutter, storm sewers and 
outlets. J. A. Graves, cy. clk. 

Lebanon, Ind.—Bids are asked until 
June 6 for constructing a gravel road in 
Eagle twp. and brick paving through 
Zionsville. B. F. Herdrich, co. audt. 

Princeton, W. Va.—Bids are asked until 
June 8 for constructing 3 mis. of mac- 
adam, tar or asphalt macadam, or bitu- 
lithic paving. F. R. Antwerp, ch. engr. 

Indianapolis, Ind.—Bids are asked until 
June 3 for resurfacing and paving road- 
ways and sidewalks in a number of 
streets. C. A. Schrader, prest. B. P. W. 

Springfield, Ill—Bids will be asked 
about June 6 for 20,822 sq. yds. of vitri- 
fied brick paving in 13th st., with sand- 
stone curbing. Frank Hamilton, cy. engr. 

Wabash, Ind.—Bids are asked until 
June 9 for constructing a highway on di- 
viding line of Wabash and Huntington 
counties. John W. Weaver, audt. Hunt- 
ington co. 

Portland, Me.—Bids are asked until 
June 6 for improving the roadway at 
Eastern Parade. Jas. P. Jordan, chm. 
eomrs. Cemeteries and Public Grounds, 
410 Fore st. 

Albany, N. Y.—Bids are asked until 
June 6 for the repair and resurfacing of 
a large number of highways. S. Percy 
Hooker, chm. State Highway Com., 53 
Lancaster st. 

Racine, Wis.—Bids are asked until June 
4 for 3,000 sq. yds. of brick paving in 
Douglas ave. and 2 blocks of asphalt in 
Carlisle ave. P. H. Connelly, cy. engr. 

Lucas, O.—Bids are asked until June 6 
for 27,266 sq. yds. of paving, 7,520 lin. ft. 
curbing, 1,592 ft. 8, 10 and 12-in. sewer 
pipe. Geo. V. Raab, clk. vil. coun. 

Dunkirk, N. Y.—Bids are asked until 
June 2 for constructing 19,000 sq. yds. of 
asphalt resurfacing in W. 4th st. and pav- 
ing Swan and Fox sts. R. H. Heppell, cy. 
clk. 

Billings, Mont.—Bids are asked until 
June 7 for constructing 32,040 sq. yds. of 
vitrified brick paving and 22,644 sq. yds. 
of creosoted wood block paving. J. D. 
Matheson, cy. clk. 

Columbus, Ind.—Bids are asked until 
June 6 for 7,000 sq. yds. of brick, asphalt, 
bitulithic or creosoted wood block paving. 
Edwin A. Conn, cy. clk.; Wm. H. Rights, 
cy. engr. 

New Hartford, N. Y.—Bids are asked 
until 4 p. m., June 1, for constructing 6,- 
800 lin. ft. of combined concrete curb and 
gutter in Genesee st. A. B. Baker, prest. 
vil. bd. trustees. 

Shelbyville, Ind.—Bids are asked until 
June 7 for grading and graveling a num- 
ber of streets and alleys and for con- 
structing cement sidewalks and curbs in 
several streets. L. E. Webb, cy. clk. 

Albert Lea, Minn.—Bids are asked until 
June 7 for 12,423.86 sq. yds. of creosoted 
wood blocks, vitrified brick, mineral rub- 
ber or sandstone paving and 4,388 cu. 
yds. excavation in Main st. Wm. Bar- 
neck, cy. engr. 

Wadesboro, N. C.—Bids are asked until 
June 3 for constructing 18,000 sq. yds. of 
8 in. macadam, 2,500 lin. ft. combined 
concrete curb and gutter, 6,000 sq. yds. 
of cement sidewalk and 4,000 cu. yds. ex- 
cavation. W. K. Boggan, mayor. 


CONTRACTS AWARDED. 


Schenectady, N. Y.—The contract for 
paving Willett st. was awarded to the 
Union Paving Co. 

Duluth, Minn.—Diffon & Richie, of this 
city, secured the contract for repaving 
Hughitt ave. 


Buffalo, N. Y.—The Barber Asphalt 
Paving Co. was awarded a contract, May 
13, for paving Jefferson st. 

Peoria, Tll.— John McAllister was 
awarded the contract for paving Garden 
st. with brick, for $30,195.76. 

Dayton, O.—The contract for furnish- 
ing 8 carloads of asphalt was awarded 
to the California Asphalt Co. 

Bellingham, Wash.—K. Sauset was 
awarded the contract for paving Chestnut 
st. with asphalt, for $28,704. 

Penn Yan, N. Y.—The contract for pav- 
ing Elm st. with brick was awarded, May 
18, to C. N. Kelly, for $13,640. 

Evansville, Ind.—The Western Con- 
struction Co. was awarded the contract 
for paving Powell ave. with asphalt. 

Clinton, Okla.—The contract for sheet 
asphalt paving was awarded to the He- 
man Construction Co., of St. Louis. 

Tacoma, Wash.—The Independent As- 
phalt Paving Co. was awarded the con- 
tract for paving Steele st., for $25,643. 

Wenatchee, Wash.—Allen & McNerney 
secured the contract for 3,000 ft. of pav- 
ing in Mission st., for $25,643. 

Lafayette, Ind.—Daniel H. Fatout, of 
Indianapolis, was awarded a contract for 
constructing a gravel road, for $5,573. 

Houston, Tex.—E. G. Smith was 
awarded the contract, May 14, for road 
work on the Lynchburg and Crosby road, 
for $22,200. 

Houma, La.—The contract for con- 
structing 1% mis. of Schillinger pave- 
ment in Main st. was awarded to Garber 
& Maltby. 

Pekin, Ill.—D. H. Jansen & Co. secured 
the contract for paving Washington st., 
May 7, at $1.69 a sq. yd., or $26,975. 

Marion, Ind.—The contract for con- 
structing the Grant Cole gravel road was 
awarded to Alexander & Crosby, of Bluff- 
ton, for $8,539. 

Peoria, Ill—J. W. Bushell was award- 
ed a contract for paving 7th ave. and 
Hamilton and Jefferson sts. with asphalt, 
for $52,000. 

San Jose, Cal.—Road contracts have 
been let as follows: John F. Adams, 6,- 
705 ft., $8,779; John W. Wilson, 10,100 
ft., $9,500. 

Mt. Carmel, Pa.—The contract for pav- 
ing was awarded to the Cowell Construc- 
tion Co., of Williamsport, Pa., for $32,464. 

Mt. Pleasant, Ia.—The contract for 
paving was awarded to the Burlington 
Construction Co., of Burlington, Ia., at 
$2.095 a sq. yd. 

New Haven, Conn.—The contract for 
granite concrete paving was awarded to 
Field, Barker & Underwood, of Philadel- 
phia, for $10,920. 

Wheeling, W. Va.—The contract for 
paving the east side of Chapline st. was 
awarded to R. B. McCullough, at 37 cts. 
a sq. yd. 

Evansville, Ind.—The Western Con- 
struction Co. was awarded a contract, 
May 11, for paving Main st. with asphalt, 
at $1.96 a sq. yd. 

Kansas City, Mo.—The contract for 1,- 
800 sq. yds. of bitulithic paving was 
awarded to the Kansas Bitulithic Co., 619 
American Bank Bldg. 

Amarillo, Tex.—The contract for the 
engineering and supervision of street pav- 
ing and sewer extension was awarded to 
L. Dalton, of Dallas. 

Centerville, Ia.—McGuire & Stanton, of 
Leavenworth, Kans., secured the con- 
tract, May 13, for 25,930 sq. yds. of 
brick paving, for $64,711. 

Enola, Pa.—The contract for construct- 
ing granolithic sidewalks and paving was 
awarded to S. W. Shoemaker & Son, of 
Harrisburg, for $25,000. 
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Dallas, Tex.—(Special). The Texas 
Bitulithic Co., Praetorian Bldg., was 
awarded a contract for 5,780 sq. yds. of 
bitulithic paving. 

Anderson, Ind.—Lawson & Kincade, of 
Indianapolis, secured the contract for pav- 
ing Columbus ave., with No. 1 Indiana 
brick, for $23,000. 

Mexico, Mo.—D. C. Owen was awarded 
the contract for paving E. Promenade st. 
with brick at $1.48 a sq. yd. and 38 cts. 
a lin. ft. for curbing. 

Holdenville, Okla.—The contract for 
constructing 18 blocks of Oklahoma rock 
asphalt paving was awarded to the Shel- 
ley-Downard Co., of Ardmore. 

St. Paul, Minn.—The contract for mac- 
adamizing Concord st. in South St. Paul, 
was awarded to Thorntown Bros., of this 
city, for $9,017. 

Mishawaka, Ind.—The contract for pav- 
ing Mill st. with bitulithic was awarded 
May 16 to the Western Construction Co., 
at $1.67 a sq. yd. 

Highland Park, Ill.—The contract for 
repaving 27,000 ft. of Waverly ave. was 
awarded to the Schmidt Contracting Co., 
of Chicago, for $15,134. 

Memphis, Tenn.—The Barber Asphalt 
Co. was awarded the contract, May 17, 
for paving Rayburn boulevard and Mc- 
Lemore ave. with asphalt, for $22,449.12 
and $21,983.20, respectively. 

Harlan, Ia.—The Lane Construction 
Co. was awarded the contract for pav- 
ing, guttering and curbing the public 
square and 5th st. for $54,000. 

Richmond, Cal.—The contract for pav- 
ing 7th st. and Neoun ave. was awarded 
to Geo. A. Cushing, of Oakland, Cal., for 
$15,673 and $22,388, respectively. 

Berkeley, Cal.—The Esterly Construc- 
tion Co. was awarded the contract for 
500,000 ft. of cement sidewalks to be laid 
in Northbrae, for about $50,000. 

La Grande, Ore.—Special)—The War- 
ren Construction Co., 317 Beck Blidg., 
Portland, secured the contract for 23,000 
sq. yds. of bitulithic paving. 

Mineola, L. I., N. Y.—The contract for 
macadamizing Conklin st., in Farming- 
dale, was awarded to Powers & Wheeler, 
of Oyster Bay, at 83 cts. a sq. yd. 

Baker City, Ore.—(Special)—The con- 
tract for 30,000 sq. yds. of bitulithic pav- 
ing was awarded to the Warren Con- 
struction Co., 317 Beck Bldg., Portland. 

Little Falls, N. Y.—(Special)—Warren 
Bros. Co., 59 Temple Place, Boston, was 
awarded a contract for 3,830 sq. yds. 
of bitulithic paving in this city. 

St. Joseph, Mo.—C. W. Dillingham was 
awarded a contract May 14 for paving 
4th st., from Faraon to Isabelle, with 
Cuban asphalt, for $17,595. 

Denver, Col.—Anderson, Ord & Swope, 
of Colorado Springs, secured the contract 
for grading and curbing 6% mis. of Mont- 
clair boulevards, for $154,209.90. 

El Paso, Tex.—(Special)—The contract 
for 8,349 sq. yds. bitulithic paving was 
awarded to the Texas Bitulithic Co., 
Praetorian Bldg., Dallas, Tex. 

Richmond, Va.—The contract for pav- 
ing the streets surrounding the John Mar- 
shall High School was awarded to I. J. 
Smith & Co., at $2.20 a sq. yd. 

The Dalles, Ore.—(Special)—The con- 
tract for 18,000 sq. yds. of bitulithic 
paving was awarded to the Warren Con- 
struction Co., 317 Beck. Bldg., Portland. 

Cleveland, O.—The Enterprising Pav- 
ing and. Construction Co. was awarded a 
contract May 14 for paving Hebert Hill 
with Medina block stone, for $8,550. 

Ft. Worth, Tex.—(Special)—The Texas 
Bitulithic Co., Praetorian Bldg., Dallas, 


secured the contract for 25,557 sq. yds. 
of bitulithic paving in this city. 

St. Paul, Minn.—The contract for re- 
paving Summit ave. with asphalt was 
awarded to the General Contracting Co., 
Temple Court, Minneapolis, for $53,940. 

Enid, Okla.—The Warner-Quinlan As- 
phalt Co. was awarded the contract for 
paving Adams, Jefferson, Monroe, Chero- 
kee, Washington and S. Grand sts., at 
2.03 and $2.04 a sq. yd. 

Galveston, Tex.—Kelso & Vautrin se- 
cured the contract for vitrified brick pav- 
ing and combination cement curb and 
butter on all streets entering the sea- 
wall boulevard at right angles. 

Norfolk, Va.—The Barber Asphalt Pav- 
ing Co., Land Title Bldg., Philadelphia, 
was awarded the contract May 4 for pav- 
ing 20,300 sq. yds. of streets in Greater 
Ghent, for $38,367. 

Havre, Mont.—The contract for con- 
structing cement walks in special impvt. 
districts Nos. 9, 10, 11, 12 and 13 was 
awarded to the Two Miracle Concrete 
Corporation of Minneapolis, for $8,500. 

Louisville, Ky.—Contracts for vitrified 
block original street construction and ag- 
gregating $45,500, were awarded, May 9, 
to Henry Bickel Co. and the R. L. Figg 
Co., at $1.90 and $1.92 respecticvely. 

Raleigh, N. C.—The Peters Bros. Pav- 
ing Co. was awarded the contract for pav- 
ing Fayetteville and Martin sts. and like 
streets around the Capitol Square at $1.70 
a sq. yd. 

Dallas, Tex.—The contract for paving 
Patterson ave. with brick was awarded to 
J. C. Underwood, at $2.56 a sq. yd. Cof- 
feyville brick on concrete, with asphalt 
filler, will be used. 

Ft. Dodge, Ia.—The Bryant-Ford-Mc- 
Laughlin Asphalt Paving Co. was awarded 
a contract for 70,000 sq. yds. of asphalt 
paving and 35,000 lin. ft. of curb and 
gutter, at $1.98 a sq. yd. or $175,000. 

Superior, Wis.—Bids for paving Bel- 
knap st. were submitted as follows: Cre- 
osoted wood blocks, Kettle River Co., $67,- 
179.48; brick, Ed. Johnson, $67,005.31; 
bitulithic, Warren Bros., $68,361.63. 

Port Jervis, N. Y.—Mulerry Bros., of 
Albany, N. Y., secured the contract, May 
11, for constructing about 11,000 sq. yds. 
of vitrified brick paving, in Pike and 
Front sts. and New Jersey ave., for 
$23,800. 

Akron, O.—Contracts were awarded May 
14 as follows: Reconstructing Mill st. 
with Medina stone, Wildes & Davidson, 
$22,289; Glenwood ave., Daniel O’Marr; 
W. Buchtel ave., brick and tar filler, Mc- 
Allonan Bros., $5,664; Washington st., E. 


-W. Shaffrey & Sons. 


Chicago, Ill—The American Asphalt 
Paving Co. was awarded contracts for re- 
surfacing and paving portions of nine 
streets, April 29. The Ryan Paving Co. 
was awarded the contract for paving W. 
43d st. with granite. 

Portland, Ore.—(Special) — Contracts 
for bitulithic paving have been awarded 
as follows: 27,570 sq. yds., Warren Con- 
struction Co., 317 Beck Bldg., 5,912 sq. 
yds., Pacific Bridge Co., Mohawk Bldg. ; 
65,000 sq. yds., Pacific Bridge Co., Mo- 
hawk Bldg.; 40,000 sq. yds., Warren Con- 
struction Co., 317 Beck Bldg. 

Newark, N. J.—The John F. Shanley 
Co., 36 Exchange Place, Jersey City, was 
awarded the contract for paving New and 
Hamilton sts. with bitulithic, for $11,231. 

Grants Pass, Ore.—Special)—The War- 
ren Construction Co., 317 Beck Blidg., 
Portland, secured the contract for 25,000 
sq. yds. of bitulithic paving in this city. 

Albert Lea, Minn.—The contract for 
constructing curbing in Main and Wash- 
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ington sts. was awarded May 17 to the 
Albert Lea Construction Co., for $4,620. 

Duluth, Minn.—The contract for con- 
structing macadam paving in Tower ave. 
was awarded to J. B. Palmer, for $6,212.50 
$00 for Stinson ave. to E. Hawarden, for 

0. 

Niagara Falls, N. Y.—(Special)—The 
contract for 13,240 sq. yds. of bitulithic 
paving in 10th st. was awarded to Warren 
Bros. Co., 59 Temple Place, Boston, Mass. 

St. Boniface, Man.—(Special )—The con- 
tract for 65,000 sq. yds. of bitulithic pav- 
ing was awarded to the Bitulithic and 
Contracting Co., Ltd., Empers Block, Win- 
nipeg, Man. 

Elgin, Ill.—(Special)—Arwin E. Price 
was awarded the contract for 31,530 sq. 
yds. of bitulithic brick paving on 5 in. 
concrete base, for $59,279.47. 

Cincinnati, O.—(Special)—Warren Bros. 
Co., 59 Temple Place, Boston, Mass., se- 
cured the contract for 42,150 sq. yds. of 
bitulithic paving in Clifton ave., this city. 

Lewiston, Idaho.—(Spécial)—The con- 
tract for constructing 17,974 sq. yds. of 
bitulithic paving was awarded to the War- 
ren Construction Co., 317 Beck Bldg., 
Portland, Ore. 

.Wichita, Kans.— (Special )—The contract 
for 11,906 sq. yds. of bitulithic paving 
was awarded to the Kansas Bitulithic Co., 
619 American Bank Bldg., Kansas City. 

Danville, Va.—(Special)—-The Atlantic 
Bitulithic Co., 1126 Mutual Bldg., Rich- 
mond, Va., was awarded a contract for 
28,566 sq. yds. of bitulithic paving in this 
city. 

Roanoke, Va.—The contract for con- 
structing a street under the railroad 
tracks at Lynchburg ave., Northwest 
Roanoke, was awarded to the Vaughn 
Construction Co., for $40,000. 

Hartford, Conn.—Contracts for state 
road work were awarded May 17 to John 
De Michiel & -Bros., of Torrington, Conn., 
Merritt & Bush, of Stamford, Conn., and 
F. Arigoni & Bro., of Durham. 

Seattle, Wash.—Hans Pederson, Alaska 
Bldg., secured the contract for paving 
Western ave. et al. with granite paving 
and granite alley crossings, for $129,781. 

New York City.—(Special)—The Stand- 
ard Bitulithic Co., Hudson Terminal 





Bldg., secured the contract for 9,386 sq.. 


yds. of bitulithic paving on Steubenville 
Pike, Allegheny Co., Pa. 

St. Joseph, Mo.—The Metropolitan Pav- 
ing Co. was awarded the contract May 21 
for resurfacing Jule st. with brick at 
$1.48 a sq. yd. The Phoenix Brick and 
Construction Co. was awarded the con- 
tract for paving Anglique st. with brick, 
at $1.89 a sq. yd. 


Rochester, N. Y.—Contracts for paving’ 


were awarded May 12 to Whitmore, Rau- 
ber & Vicinus, as follows: Tallniger al- 
ley, asphalt, $2,933.50; Mt. Hope st., as- 
phalt and Medina block, $24,545; Oakland 
st., brick, $9,678.50; Federal st., brick, 
$18,567. 

Leavenworth, Kans.—The contract for 
regrading and paving 6th, Chestnut, Vine, 
Charles, Pine and Middle sts. was awarded 
to O. C. Chapion, for $23,118.55; 4th and 
2d sts., E. W. Gerger, $26,876.62; two 
alleys, Thos. Jones & Son, $1,917.58. 

Mishawaka, Ind.—Bids for paving Mill 
st., were submitted as follows: W. H. 
Bell & Co., asphalt, $2.75 a sq. yd.; brick, 
$1.75; Western Construction Co., Trini- 
dad Lake asphalt, $1.69, bitulithic, $1.67; 
Rankert & Eggleston, brick, $1.60; Ste- 
venson Construction Co., of Chicago, as- 
phalt $1.85, brick $1.65; Peters Bros. Pav- 
ing Co., Obispo asphalt, $1.70. 

Utica, N. Y.—New bids were submitted 
May 11 for paving 12 streets, the Barber 


Asphalt Paving Co. bidding $1.79, John 
R. Lee $1.85, and the Warner-Quinlan As- 
phalt Co., $1.86 a sq. yd. Bids were re- 
ceived April 20 on the same work, the re- 
spective companies bidding $1.91, $1.85 
and $1.96 a sq. yd. 

Louisville, Ky.—-Contracts for  con- 
structing granitoid pavements were 
awarded, May 17, as follows: Brook, 
Jackson, Courtney and Greenwood sts., 
Marion County Construction Co., $29,000; 
Windsor Place, Willow ave., Bailey, Galt 
and Peterson sts., Barber Asphalt Pav- 
ing Co., $40,000. 

Louisville, Ky.—Contracts for granitoid 
paving were let May 16, as follows: 
Brook, Jackson, Courtney and Greenwood 
sts., Marion County Construction Co., 
$1.85 a sq. yd. or $29,000; Windsor Place, 
Willow ave., Bailey, Galt and Peterson 
sts., Barber Asphalt Paving Co., $1.97 
a sq. yd., or $40,000. 

Los Angeles, Cal.—The contract for as- 
phalt paving in Wall st. was awarded to 
the Fairchild-Gilmore-Wilton Co. for $20,- 
226. The Mesa Land Co. awarded a con- 
tract to J. A. Merrill for grading, oiling 
and constructing cement curb and side- 
walks on 80 acres of the Angeles Mesa 
Tract, for $38,696; additional work to be 
done at the following rate, 23 cts. per lin. 
ft. for cement curbs, 8% cts. per sq. ft. 
for cement walks, 11 cts. per sq. ft. for 
oiled streets and gutters, 18 cts. per cu. 
yd. for grading and moving dirt. 

New York City.—Bids for paving have 
been submitted as _ follows: Richmond 
Boro, May 10, regulating and repaving on 
a concrete foundation with medina sand 
stone block pavement the roadway of 
Richmond ave., from Post ave. to Black- 
ford ave., Thomas F. Carlin, Port Rich- 
mond, S. I. $19,670; Joseph Johnsons’ 
Sons, Brooklyn, $21,643; W. J. Quinlen, 
Brooklyn, $19,835; Londine & Gallo, 
Brooklyn, $20,555; John E. Donovan, 
Brooklyn, $20,712. 

Buffalo, N. Y¥.—Contracts have been 
awarded as follows: Repaving Pratt st. 
from Broadway to Genesee, to Henry P. 
Burgard & Co., $13,000; Woodlawn ave., 
from Main to Jefferson, Barber Asphalt 
Co., $19,000; Normal ave., from Vermont 
to Massachusetts, German Rock Asphalt 
and Cement Co., $7,087; Tenth st., from 
Virginia to Maryland, German Rock As- 
phalt and Cement Co., $3,940. 

Buffalo, N. Y.—Bids were submitted, 
May 18, for paving Bryant st., as follows: 
Barber Asphalt Paving Co., asphalt, $7,- 
290; Michigan st., German Rock Asphalt 
and Cement Co., asphalt, $15,830; Krett- 
ner st., German Rock Asphalt and Ce- 
ment Co., asphalt, $10,870; Grey st., Gen- 
esee to High, Henry P. Burgard, asphalt, 
$4,950; alley off Cherry st., Barber As- 
phalt Paving Co., asphalt, $2,013. 

St. Louis, Mo.—Contracts for paving 16 
streets with asphalt, and reconstructing 
Washington ave. and Chestnut sts with 
wood blocks have been awarded as fol- 
lows: Laurel, from Ridge ave. to Wells, 
the Parker Washington Co., $3,921.25. 
Holly, from Penrose to Carter, same, 
$7,351.30; Penrose, from Grand to Prairie, 


Skrainka Construction Co., $9,694.10; Tay- 


lor, from Ashland to Margaretta, same, 
$14,694.63; Gravois, from Arsenal to 
Grand, G. Evermann & Bro., $39,943.66; 
Coleman, from Montgomery to Garrison, 


same, $2,662.20; Walnut, from Tenth to 


Tweilfth, Frederick Ruecking, $8,439.50; 
Adelaide, from Florissant to Rosalie, 
Granite Bituminous Paving Co., $8,205.56 = 
King’s Highway, from Gravois to Notting- 
ham, G. A. Heman, $61,321.30; King’s 
Highway, from Nottingham to Arsenal, 
same, $53,419; Washington, from Fourth 
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to Twelfth, the Parker Washington Co., 
$29,737.28; Fourth, from Chestnut to 
Washington, same, $14,549.52; Washing- 
ton, from King’s Highway to Union, same, 
$33, 694.38 ; Rauschenbach, from Benton to 
Hebert, William H. Redemeyer, $17,- 
172.30: Palm, from Broadway to Four- 
teenth, same, $13,308.48. 

Brooklyn Boro, May 17.—Grading, curb- 
ing and constructing sidewalks in Hase- 
man ave., Moran-Crowley Co., $31,123; 
Walter L. Cassell, 2627 Bedford ave., 
Brooklyn, $27,026;- Leo E. Kelley, $34,- 
242; S. Purificato, 449 East 116th st., 
New York, $25,592; Newman & Carey 
Co., $29,641. For regulating and paving 
with asphalt pavement on a concrete 
foundation the roadway of Seventh ave., 
from 43d st. to 49th st.: Uvalde As- 
phalt Paving Co., 1 Broadway, New York, 
$11,926; Cranford Co., $12,358; Barber 
Asphalt. Paving Co., 30 Church "st., New 
York, $12,580; Brooklyn Alcatraz As- 
phalt Co., 407 Hamilton ave., Brooklyn, 
$11,664. For regulating and paving with 
asphalt pavement on a concrete founda- 
tion the roadway of 72d st., between Sec- 
ond ave. and the Shore Road, with the 
exception of strip 12 ft. in width in the 
center of the roadway, from First ave. to 
a point about 338 ft. easterly, to be paved 
with granite block on a concrete founda- 
tion: Uvalde Asphalt Paving Co., 1 
Broadway, New York, $12,569; Cranford 
Co., Brooklyn, $13,568; Barber Asphalt 
Paving Co., 30 Church st., New York, $14,- 
129; Brooklyn Alcatraz Asphalt Co., 407 
Hamilton ave., Brooklyn, $12,368. For 
regulating and paving with asphalt pave- 
ment on a concrete foundation the road- 
way of Sutter ave., from Van Sicien ave. 
to Berriman st.: Uvalde Asphalt Paving 
Co., 1 Broadway, New York, $16,577; 
Cranford Co., Brooklyn, $17,556; Barber 
Asphalt Paving Co., New York, $19,034; 
Borough Asphalt Co., $16,184 


SEWERS. 





CONTEMPLATED WORK. 


Bryan, Tex.—A sewerage system is con- 
templated. 

Plano, Tex.—A sewerage system is con- 
templated. 

Mondovi, Wis.—A sewer in Franklin st. 
is contemplated. 

Tulare, Cal.—Plans for a sewerage sys- 
tem have been accepted. 

Burch, Colo.—The town board has de- 
cided to construct a sewerage system. 

_ Waupaca, Wis.—Bonds will be issued 
for constructing a septic tank and sewer. 

Thief River Falls, Minn.—Council has 
decided to establish 3 new sewer systems. 

Macon, Ga.—Bids will be asked soon 
pend constructing the Vineville sewer sys- 
em. 

Huntington, W. Va.—This ey voted to 
issue $125,000 bonds for constructing 
Sewers. 

Grandville, Idaho.—Will vote on issue 
of $50,000 bonds for sewer purposes 
June 6. . 

St. Charles, Ill.—Plans have been com- 
pleted for a sanitary sewer system. F. 
B. Hunt, mayor. 

Davenport, Wash.—The city council has 
authorized temporary plans for a sewerage 
system. 

Carrollton, Mo.—The construction of 
lateral sewers is contemplated. J. F. Gra- 
ham, mayor. 

Hailey, Idaho.—The estimated cost of 
yaad a sewerage system is $40,- 


Oroville, Cal.——Plans will be prepared 
for constructing a sewerage system. E. 
J. Mitchell, cy. clk. 

Quincy, Ill.—The special committee will 
report on the proposed North End sewer 
at the June meeting. 

La Grande, Ore.—Louis C. Kelsey has 
been engaged as consulting engineer on 
the proposed sewerage system. 

Iowa Falls, Ia.—Plans are being pre- 
pared for 7 blocks of vitrified tile sewer. 
F, Truman, cy. engr. 

Topeka, Kans.—Plans are being pre- 
pared for constructing a new sewerage 
system in the western part of the city. 

Madison, Wis.—Cy. engr. Icke estimates 
the cost of constructing a new sewage dis- 
posal plant at $183,000. 

San Antonio, Tex.—The council com- 
mittee on sewers has recommended the 
construction of a number of sewers. 

Irvington, N. J.—An ordinance has been 
passed to construct a sanitary sewer in 
16th ave. W. L. Glorieux, mayor. 

Charlottesville, Va.—This city contem- 
plates constructing about 15,000 ft of sew- 
er. E. T. Caruthers, cy. clk. 

Bremen. Ind.—This city contemplates 
installing 8 blocks of vitrified clay tile 
sewer. T. S. Knoblock, cy. clk. 

Gas City, Ind.—A committee has been 
appointed to investigate the advisability 
of constructing a trunk sewer line. 

Franklin, Ind.—Plans are being pre- 
pared for the installation of a sewer 4 
blocks in length. Thos. Moore, cy. clk. 

Monroe, Wis.—Paul Hodges, cy. engr., 
is preparing plans for 14 blocks of grav- 
ity sewer. Christ Roth, cy. clk. 

Warrensburg, Mo.—Plans are being pre- 
pared for a district sanitary sewer and 
septic tank. W. H. Sanders, cy. engr. 

Jackson, O.—Plans have been completed 
for a reinforced concrete sewage disposal 
plant. Walter Rideneur, vil. clk. 

Mason City, Ia.—Plans have been com- 
pleted for 6 blocks of vitrified tile sewer 
in 6th and 10th sts. J. H. McEwen, cy. 
elk. 

Sheboygan, Wis.—Plans have been com- 
pleted for an intercepting sewer from 
Michigan ave. and N. 3d st. to the river. 

Broken Bow, Neb.—Plans for a sew- 
erage system will be prepared by the W. 
K. Palmer Co., Dwight Bldg., Kansas 
City, Mo. 

Little Rock, Ark.—Plans have been for- 
mulated for constructing a sewer in the 
8th ward. E. A. Kingsley, supt. pub. wks. 

Los Gatos, Cal.—Plans and _ specifica- 
tions have been adopted for constructing a 
sewer in San Jose ave. Bd. town trus- 
tees. 

Waverly, Ia.—Council will consider a 
resolution, June 20, for constructing an 
8 in. vitrified sewer in Fremont st. 

Knoxville, Ia.—Council will take action 
June 15 on a resolution to construct a 
10-in. vitrified pipe sewer in 4th st. 

Elkhart, Ind.—A _ resolution has been 
adopted and a hearing will be held June 
6 for constructing a sewer in E. Jack- 
son st. 

Spokane, Wash.—Plans have been ap- 
proved for constructing a sewer system in 
the 4th and 5th wards. Cy. engr. Mc- 
cartney. 

Dubuque, Ia.—Bids will be asked for 
soon for _ reconstructing concrete storm 
sewers in — creek. C. H. Baumgart- 
ner, cy. eng 

Litchfield, ‘Tll—Plans have been pre- 
pareé for constructing 8 blocks of vitri- 
fied tile sewer. A. Stropelin, secy. bd. 
local impvts. 

Springfield, Mo.—A new district has 
been established in the northwestern sec- 
tion of the city, to be 3,000 ft. long. Plans 
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for a septic tank will be prepared by 
Harry G. Norton, cy. Engr., to be located 
at mouth of city sewer on the south side. 

Guymon, Okla.—A petition is being cir- 
culated asking for an election to vote on 
the question of constructing a sewerage 
system. 

Peru, Ihd.—The construction of 1,200 ft. 
of 12 in. clay tile sewer in 9th st. is 
contemplated. Michael Horan, cy. engr. 

Spencer, Ia.—Council will consider a 
resolution June 17 for the construction of 
an 8 in. salt-glazed vitrified pipe sewer 
in 6th st. 

Albert Lea, Minn.—(Special)—Wm. 
Barneck, cy. engr., says plans are being 
prepared for an extension system of sew- 
ers, and bids will soon be asked. 

Holland, Mich.—Plans are being pre- 
pared for crock tile sewers to be installed 
in 21st, 22d, 23d and 24th sts. H. A. Ne- 
berhaus, cy. engr. 

Birmingham, Ala.—Maury Nicholson, cy 
engr., has completed plans and specifica- 
tions for installing a storm drainage sys- 
tem for the Northlands. 

Tullahoma, Tenn. — (Special) — Doak 
Aydelott, secy. Highlands Co. says sum- 
mer and winter resort is being established 
ahd sewerage will be needed. 

Cadillac, Mich—Bids will be asked 
about June 1 for constructing a crock 
tile sewer. Plans are being prepared for 
2 sewage disposal plants and bids will be 
asked about June 1. R. E. Elsner, cy. 
engr. 

Yoakum, Tex.—Aldermen Shall and 
Maresh and J. M. Haller, J. Lyons, W. 
L. Johnston, W. T. Brain and Philip Wel- 
hausen have been appointed a committee 
to confer with the citizens as to the best 
plan for constructing a sewerage system. 

Fitchburg, Mass.—The governor has 
signed the sewer bill which provides for 
the appointment of a sewer committee by 
the mayor, to have charge of constructing 
a sewage disposal system, drains and 
sewers. 

New Orleans, La.—Major B. M. Har- 
rod and Rudolph Hering, of the advisory 
board of engineers, who have been work- 
ing with Engineers Earl, Kirkland, Ray- 
mond and Wood of the sewerage and 
water board, on plans for the economical 
completion of the water and drainage 
systems, have reported to the sewerage 
and water bd. 

Visalia, Cal.— (Special )—Marve L. 
Weaver, cy. engr., advises us that munici- 
pal bonds for $95,500 were sold, May 
18, and contracts for the work will be let 
as soon as possible thereafter. The great- 
er part of the work will consist of the 
construction of about 860 lin. ft. of re- 
inforced concrete conduit, and 2,040 lin. 
ft. of conduit of lighter construction. 


CONTRACTS TO BE LET. 


Vancouver, Wash.—Bids are asked un- 
til June 15 for constructing “B” st. lateral. 
Cy. clk. 

St. Louis, Mo.—Bids are asked until 
June 21 for constructing noel des Peres 
foul water sewer. B. P. 

Forest City, Ia.—Bids ae asked until 
June 7 for constructing tile work in 
drainage dist. No. 9. L. J. Nelson, co. 
audt. 

Appleton, Wis.—Bids are asked until 
June 3 for constructing a concrete sewer 
in the 5th ward. C. H. Vinol, cy. engr. 

Abilene, Kans.—Bids are asked until 
June 9 for constructing storm sewers, 
storm sewer outlets, etc. A. W. Rice, 
mayor. 

Hot Springs, S. D.—Bids are asked until 
June 6 for constructing a lateral sewer in 
dist. No. 2. L. H. Herdrick, cy. audt. 


Fort Missoula, Mont.—Bids are asked 
until June 6 for constructing a sewerage 
system. Major A. B. Shattuck, constr. 

M. 


Q. 
Greenfield, Ind.—Bids are asked until 
June 7 for constructing a drain. G. W. 
Allen, drainage comr. 

Regina, Sask.—Bids are asked _ until 
June 6 for constructing sewage disposal 
works. A. E. Chivers, cy. clk. 

Princeton, W. Va.—Bids are asked until 
June 8 for constructing sanitary sewers. 
F. B. Antwerp, ch. engr. 

Tallahassee, Fla.—Bids are asked until 
June 15 for excavating 5 drainage canals 
in the Everglades. J. O .Wright, ch. 
drainage engr. 

Monticello, Ark.—Bids are asked until 
Aug. 3 for constructing about 7 mis. of 
8 to 12 in. pipe sewers. Walter G. Kirk- 
patrick, engr., Jackson, Miss. 

Ft. Sill, Okla.—Bids are asked until 
June 10 for constructing a sewage puri- 
fication plant and reservoir. Capt. David 
L. Stone, constr. Q 

Council Bluffs, Ia. —Bids are asked un- 
til June 9 for constructing a drainage 
ditch along the course of Pigeon creek 
in Neola. R. V. Innes, co. audt. 

St. Louis, Mo.—Bids are asked until 
June 7 for reconstructing concrete sewers 
in North Harlem districts Nos. 1 and 2. 
H. R. Fardwell, sewer comr. 

Ft. Williams (Cape College, P. O.), Ore. 
—Bids are asked until June 4 for addi- 
tions to the sewer system. Capt. C. F. 
Humphrey, Jr., constr. Q. M. 

Havelock, Neb.—Bids are asked until 
June 7 for constructing a sewerage sys- 
tem with 41 manholes and reinforced con- 
crete outlet. C. A. Currie, cy. clk. 

York, Pa.—Bids are asked until June 
6 for constructing sewers in Carlisle and 
Madison aves. and S. Queen and Man- 
chester sts. Harry Washers, chm. B. 
Pp. W. 

Belton, Tex.—Bids are asked until June 
14 for constructing sanitary sewers and 
a sewage purification plant. J. M. Fra- 
zier, prest. Belton Sanitary Sewer Co. 

Sandusky, O.—Bids are asked until June 
8 for reconstructing and enlarging the 
lateral sewer in Washington, Hancock, 
Franklin and Warren sts. John Big, dir. 

P. S 


Chattanooga, Tenn.—Bids are asked un- 
til June 7 for constructing a sewerage 
pumping station, furnishing and installing 
two centrifugal pumps, electric motors, 
etc. H. F. Van Dusen, chm. B. P. W. 

Plainfield, N. J.—Bids are asked until 
June 6 for constructing 4,210 ft. 8 in. 
vitrified pipe sewer; 11 manholes ; 2 flush 
manholes; 150 branches; 440 ft. 4 in. vit- 
rified pipe house connections. James Mac- 
Murray, cy. clk. 


CONTRACTS AWARDED. 


Rockford, Ill.—G. Maffioli was awarded 
a contract for constructing a sewer. 

St. Petersburg, Fla.—The contract for 
constructing sewer No. 12 was awarded, 
May 6, to Overman & Hoxie. 

Cincinnati, O.—The contract for con- 
structing the Boldface sewer was awarded 
to McCarthy Bros., for $113,791. 

Lexington, Ky.—The contract for con- 
structing a sanitary sewer in W. Short 
ave. was awarded to Joseph Melvin & Co. 

Moose Jaw, Sask.—Patrick Kilonny 
was awarded a contract for constructing 
7,100 ft of sewer pipe, for $9,822. 

Oshkosh, Wis.—The contract for con- 
structing 5,585 ft. of tile sewers was 
awarded to J. Rasmussen & Sons Co. 

Altoona, Pa.—The contracts for con- 
structing sewer in various sections of the 
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city were awarded May 6 to J. P. Harney 
& Co., and J. L. Wilson. 

Fultonville, N. Y.—The contract for 
constructing sewers was awarded to M. 
F. Dollard, of Albany, for $16,000. 

Wenatchee, Wash.—The contract for 
constructing 6 mis. of sewer was awarded 
to Wetsel & Foster, of Spokane, for $227,- 


0. 

Richmond, Ind.—Maynard & Ford se- 
cured the contract for constructing a 
trunk sewer for Bacon’s Quarter branch 
to Shepherd st. 

Colfax, Ia.—The contract for construct- 
ing sewers was awarded to the J. W. Tur- 
ner Impvt. Co., of Des Moines, for $9,400. 

Manhattan, Kans.—W. W. Cook & Son, 
of Junction City, was awarded the con- 
tract for constructing sanitary sewer for 
$88,124. 

Morrillton, Ark.—The contract for con- 
structing a sewerage system was awarded 
to J. M. McCoppin, of Little Rock, for 
$15,000. 

Madill, Okla.—The Tonkawa Construc- 
tion Co. submitted the lowest bid, May 9, 
$16 a a sewerage system, at 
16,051. 

Madill, Okla.—The Tonkawa Construc- 
tion Co. submitted the lowest bid, May 9, 
for constructing a sewerage system at 
$16,051. 

Richmond, Cal.—Sewer contracts have 
been awarded as follows: 7th st., George 
W. Cushing, $15,083; Santa Fe dist., Wm. 
Heafey, $3,102 

Leavenworth, Kans.—The contract for 
constructing the main sewer and laterals 
was awarded to McGurrie & Stanton, for 
$34,954. 

Montreal, Que.—The contract for con- 
structing the last section of the Sher- 
brooke st. sewer was awarded to M. 
Dineen, for $37,072. 

Woodward, Okla.—The American Light 
and Water Co., of Kansas City, was 
awarded the contract for constructing a 
sewerage system for $63,940. 

Hays City, Kans.—The Midland Con- 
struction Co., Ft. Scott, Kans., was award- 
ed the contract for constructing sanitary 
sewers, for $28,109. 

Stutgart, Ark.—The contract for con- 
structing a sewerage system was awarded 
to the Kress Construction Co., of Okla- 
homa City, for $17,130.80. 

Bridgeburg, Ont.—John F. Connolly, of 
Toronto, was awarded the contract for 
constructing 10,000 lin. ft. of pipe sewers, 
a septic tank, ete. 

Missouri Valley, Ia.—The contract for 
constructing a system of sewers was 
awarded to the Omaha Construction Co., 
of Omaha, Neb., as follows: 84 ft. 18-in. 
c. i. pipe, $4; 200 ft. 12-in., $2.25 ; 4,704 
ft. 18-in., $1.03 ; 390 ft. 15- -in., 17 cts. 

2,770 ft. 12- -in., 57 cts; 7,774 ft. 10-in., 54 
cts., and 17, 534 ft. 8-in., 46 cts; 64 man- 
holes, each $35; a bulkhead, $100, and 
1,000 ft. %-in. galv. pipe, 25 cts.; total, 
$24,184. 

Hays, Kans.—The contract for con- 
structing a sewerage system was awarded 
to the Midland Construction Co., of Ft. 
Scott, Kans., for about $60,000. 

Jackson, Tenn.—The contract for con- 
structing sewers in Southeast Jackson 
was awarded May 10 to the Newman Sew- 
erage Co., of Evansville, Ind., for $26,- 
276.63. 

Milwaukee, Wis.—The contract for con- 
structing a sewer from Milwaukee and 
Detroit sts. to 11th ave. and Scott st. was 
awarded to R. J. Hickey, for $23,657.78. 

Atlanta, Ga.—Sewer contracts have been 
awarded as follows: Lloyd st. relief sew- 
er, 1% mi., C. W. Lane Construction Co., 
$80,116; sewer in Woodward and Sum- 


mit aves., Simpson and other streets, B. 
F. Weeks Construction and Equipment Co., 
$28,887.37. 

Elgin, Ill.—(Special)—C. E. Plum, cy. 
engr., says the contract for constructing 
a sewer in Locust st., was awarded to 
Saerem, Teteers & Joragensen, of this 
city. 

Comstock, N. Y.—The contract for con- 
structing a sewage disposal plant at the 
Great Meadow prison here was awarded 
to the Hudson Valley Construction Co., 
30 4th st., Troy. 

Springfield, Ill.—The contract for con- 
structing sewers in 17th st. and two sec- 
tions of Edwards st. was awarded to 
Henry Nelch & Son, at $1.25, 80 cts. and 
$1.10, respectively. 

Baltimore, Md.—The contract for con- 
structing the Jones’ Falls intercepter, 
sec. No. 2, was awarded, May 11, to the 
United Engineering and Construction Co., 
of Baltimore, for $83,835. 

Alliance, Neb.—The contract for con- 
structing laterals in sewer dist. Nos. 15, 
17, 18, 21, 22, 23, 26 and 33 was awarded 
to G. A. Dunlap, of the Inter-Mountain 
Bridge and Construction Co. 

Atchison, Kans.—Williams & Sample 
have been awarded a contract for con- 
structing a sewer in District “‘N,” at the 
following bid: Plain concrete, $4,757; 
reinforced concrete, $44,655; lock joint, 
$44,910. 

Angleton, Tex.—J. C. Kelso, of Galves- 
ton, was awarded the contract for con- 
structing the Alvin drainage, at 10% cts. 
a cu. yd. for dry drainage, 16% cts. for 
wet, and $300 a mi. for clearing timber 
from the right of way. 

Lorain, O.—The contract for construct- 
ing a pipe sewer was awarded to H. J. 
Bavter, 622 22d st., for $8,236. The Ohio 
Engineering Co., Elyria, secured the con- 
tract for 1,800 ft. of 48 and 36-in. con- 
crete pipe sewer, for $9,926. 

Memphis, Tenn.—The contract for con- 
structing sewers in Klondike was awarded 
to the Pouncey Paving & Construction 
Co., of Helena, Ark., for $6,071.50. Aber- 
nthy & Garvin secured the contract for 
sewers in Mt. Arlington, for $6,642.57%. 


WATER WORKS. 





CONTEMPLATED WORK. 


Hood River, Ore.—A water works sys- 
tem is contemplated. 

Bandon, Ore.—A water works system is 
contemplated. 

Fernie, B. C.—Voted to install a water 
works system. 

Bangor, Me.—A new filtration plant is 
contemplated. 

Sparta, Ga.—Voted to issue $40,000 
bonds for water works. 

Cairo, Ga.—Voted to issue bonds for 
water works extensions. 

Dunkirk, O.—Voted to construct a wa- 
ter works system. 

Orchard, Neb.—The construction of a 
water works system is contemplated. 

Alice, via Hibbing, Minn.—A water 
works system is contemplated. 

Onida, S. D.—Will vote on the instal- 
lation of a water works system. 

Beaver Dam, Wis.—The extension of the 
water mains has been petitioned for. 

Baraboo, Wis.—Council is considering 
a petition to extend the water mains. 

Rippey, Ia.—Voted to issue bonds for 
building and equipping a water works 
system. 

New Decatur, Ala.—The Decatur Wa- 
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ter Works Co. contemplates installing a 
filter plant. 

Black Diamond, Cal.—A municipal wa- 
ter works and electric light plant is con- 
templated. 

Saginaw, Mich.—wWill vote June 28 on 
the question of constructing a water 
works system. 

Belle Fourche, S. D.—The construction 
of a water works system has been de- 
cided upon. 

Eveleth, Minn.—The superintendent of 
water works has recommended the pur- 
chase of a pump. 

Cottage Grove, Ore.—Bids will be asked 
soon for constructing a gravity water 
works system. . 

Paxton, Ill—An ordinance has been 
passed to construct a 4 in. c. i. water 
main in W. Franklin st. 

Alvin, Tex.—Voted to issue $4,000 water 
works bonds for improvements to the 
water works system. 

Gaffney, S. C.—This city will expend 
$125,000 for water works and sewerage 
construction. 

Mansfield, O.—A 12-in. water pipe line 
contemplated. 

_ Dalton, Ga.—Voted to issue bonds for 
improvements and extensions to the water 
works system. 

Canal Dover, O.—Bids will be asked 
soon for water-works extensions. Geo. 
W. Arnold, cy. engr. 

Williamston, S. C.—This city will ex- 
pend $20,000 for water works and sewer- 
age systems. E. C. Horton. 

Chisholm, Minn.—Improvement to the 
water works system is contemplated at a 
cost of about $40,000. 

Sylvania, Ga.—Voted to issue bonds for 
constructing water works, electric light 
and sewerage systems. 

Sacramento, Cal.—Mayor M. R. Beard 
recommends the purchase of a pump. M. 
J. Desmond, cy. clk. 

Austin, Minn.—Bids will be asked soon 
for additions to the water works system. 
M. B. Clausen, cy. engr. 

Woburn, Mass.—This city contemplates 
expending $20,000 this year for new wa- 
ter mains. Wm. B. Jones, mayor. 

Boonville, Mo.—Will ask for bids in 
June for constructing a concrete reser- 
voir. S. W. Reymill, cy. engr. 

Donaldsonville, Ga.—Voted to _ issue 
bonds for improving the water works sys- 
tem and installing an electric light plant. 

East Dundee, Ill.—The extension of the 
water mains and water works improve- 
ments are contemplated. L. R. Barrett, 
prest. vil. 

Minneapolis, Minn.—A_ resolution has 
been passed for constructing c. i. water 
mains, hydrants, gates, etc. John H. Van 
Nest, prest. coun. 

Portland, Ore.—The city auditor has 
been directed to ask for bids for con- 
structing a new submerged pipe line 
across the Williamette river. 

Imperial, Cal.—The city trustees con- 
template a pipe line from the Brawley 
main canal to the city reservoirs for the 
new municipal water supply. 

Nottingham, O.—Voted to issue $15,000 
bonds for extending the water mains 
throughout that portion of the village not 
now supplied by the water system. 

Mount Joy, Pa.—Council has decided to 
purchase 1,200 ft. of 4 in. pipe for the 
extension of the water mains in David 
st. and Lombard and Detweiler aves. 

Conway, Ark.—Dickinson & Watkins, 
Southern Trust Bldg., Little Rock, have 
been appointed engineers for the proposed 
water works system. C. W. A. Wilson, 
secy. water bd. 

Danville, Ill.—(Special)—Frank Yayne, 





Cc. E., Adams Bldg., advises us that he 
desires to purchase a direct-connected, au- 
tomatic centrifugal pump. 

Bryan, Tex.—Mayor Maloney and Alder- 
men Henderson and Edge have been ap- 
pointed a committee to confer with Prof. 
J. C. Nagle, the recently elected city en- 
gineer, relative to plans for waterworks, 
light and sewerage systems. 


CONTRACTS TO BE LET. 


Athens, Tex.—Bids are asked until June 
8 for constructing a water works system. 

Ft. Logan H. Roots, Ark.—Bids are 
asked until June 6 for constructing a 
steel tank. Constr. Q. M. 

Milford, Neb.—Bids are asked until 
about July 1 for constructing a water 
works and electric light plant. 

Huntsville, Mo.—Bids are asked until 
June 14 for constructing a water works 
system. J. B. Holman, cy. clk. 

Portsmouth, Ia.—Bids are asked until 
June 6 for constructing a steel stand pipe. 
Peter Harkenmath, mayor. 

Havelock, Neb.—Bids are asked until 
June 7 for constructing water works ex- 
tensions. C. A. Curie, cy. clk. 

Waterbury, Conn.—Bids are asked until 
June 7 for constructing a storage reser- 
voir dam. R. A. Cairns, cy. engr. 

Blackduck, Minn.—Bids are asked until 
8 p. m. June 2 for 1 fire underwriters’ 
pump. D. D. Rolfe, vil,.recdr. 

Eldora, Ia.—Bids are asked until June 
6 for furnishing 2,000 ft. 4-in. c. i. pipe. 
Stephen Sayer, chm. purchasing com. 

Dayton, Ky.—Bids are asked until June 
20 for a water works franchise for a 
period of 20 years. W. C. Martin, cy. 
elk. 

Jacksonville, Fla.—Bids are asked until 
June 6 for constructing a covered rein- 
forced concrete reservoir. F. R. Mowe, 
engr. 

Corydon, Ia.—Bids are asked until 7 
6 for drilling an artesian well. cS. 
Bower, town clk.; Iowa Engrg. Co., ok 

Marshall, Minn. —Bids are asked until 
June 3 for digging a soft water well at 
the court house. Ernest S. Shepard, co. 
audt. 

Cleveland Heights, O.—Bids are asked 
until June 14 for constructing a 6-in. 
water main in Maple road. H. H. Can- 
field, vil. clk. 

Ft. Missoula, Mont.—Bids are asked un- 
til June 6 for constructing a water dis- 
tributing system. Major A. B. Shattuck, 
Constr. Q. M. 

Danville, Ill.—Bids are asked until June 
3 for constructing a concrete dam and 
other water works improvements. Dan- 
ville Water Co. 

Rahway, N. J.—Bids are asked until 
June 9 for constructing 1 or more driven 
wells. Decatur M. Saywer, prest. N. J. 
Reformatory. 

Boise, Idaho.—Bids are asked until July 
8 for the enlargement of the main south 
side canal. Payette-Boise irrigation proj- 
ect, Reclamation Service, Boise. 

Lewiston, Idaho.—Bids are asked until 
June 6 for constructing a 24-in. intake 
pipe at the city pumping station, 100 ft. 
into the Clearwater river. Cy clk. 

Clarksburg, W. Va.—Sealed bids are 
asked until June 15 for constructing c. i. 
water pipe, valves and appurtenances and 
for a mechanical filter plant and appur- 
tenances. Scott G. Highland, secy. bd. 
WwW. w. and sewerage. 


CONTRACTS AWARDED. 


Cherokee, Ia.—The contract for laying 
3,200 ft. of c. i. water mains was awarded 
to Swanson & Bosworth, of Cherokee. 
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Albert Lea, Minn.—The contract for in- 
stalling water mains was awarded to the 
Cook Construction Co., of Des Moines, Ia., 
for $2,932. 

Medford, Ore.—The Jacobson-Bade Co., 
of Portland, Ore., was awarded the con- 
tract for constructing 6 mis. of water 
mains. 

Tacoma, Wash.—The Anderson Con- 
struction Co. was awarded a contract for 
constructing water mains in the tide lands 
for $11,720. 

O’Keene, Okla.—The contract for con- 
structing water works system was award- 
ed to the Southwestern Engineering Co., 
of Oklahoma City, for $30,000. 

Utica, N. Y.—The contract for water 
piping for fire protection at the Utica 
State Hospital was awarded to John M. 
Holler, 452 Broadway, Albany, for $4,396. 

Mont Alto, Pa.—The Pitt Construction 
Co., of Pittsburg, was awarded the con- 
tract May 2, for extensions to the Pa. 
State Mountain Sanatorium, for $19,967. 

Fallstone, Md.—The contract for con- 
structing a water works system at the 
Children’s Fresh Air Farm was awarded 
to the Baltimore Cooperage Co., of Bal- 
timore. 

Willard, N. Y.—The contract for water 
tower and piping for fire protection at 
the Willard State Hospital was awarded 
to the Des Moines Bridge and Iron Co., 
of Des Moines, Ia. 

Las Animas, Colo.—The contract for 
constructing an irrigation system for 20,- 
000 acres adjoining Las Animas was 
awarded to the Kaw Construction Co., of 
Kansas City, Mo., for $800,000. 

Boston, Mass.—(Special)—The Aber- 
thaw Construction Co., of Boston, Mass., 
has been awarded the contract to erect a 
new reinforced concrete standpipe near the 
old one in Westerly, R. I. The new stand- 
pipe will be 40 feet inside diameter, nearly 
100 feet from the ground to the top of 
the dome, and capable of holding 70 feet 
of water. As it is to be located in the 
center of the town, especial attention has 
been given to its architectural features. 

New York City.—Bids were submitted 
May 11, for furnishing and constructing 
high pressure fire service mains and ap- 
purtenances in the Gowanus and South 
Brooklyn districts, as follows: Cranford 
Co., 52 Ninth st., Brooklyn, $497,697; Mi- 
chael J. Dady, $625,042; Haggerty & 
Drummond, 280 Broadway, $537,338; F. 
V. Smith Contracting Co., $557,062; Mur- 
phy Bros., $555,217; James H. Holmes, 
$523,974. 

Youngstown, O.—Contracts have been 
awarded as follows: General contract, to 
F. E. Dean & Co., of Youngstown, $4,789; 
‘erection of pumping station, to A. J. Ser- 
viss & Son, Youngstown, $1,656; furnish- 
ing pipe for entire system, to U. S. Cast 
Iron Pipe and Foundry Co., of Buffalo, 
$6,728; standpipe, to Tibbett & Wood, of 
Philipsburg, N. J., $2,891; hydrant, valves 
and valve boxes, to Darling Pump Mfg. 
Co., of Williamsport, Pa., $1,225. 

Beau Bridge, La.—Contracts for con- 


sstructing a water works system were 


awarded, May 3, as follows: To U. S. 
‘Cast Iron Pipe & Foundry Co., 71 Broad- 
‘way, New York, pipe, $28.30 per ton, spe- 
cials, $55; the Fairbanks Co., valves and 
hydrants; the R. D. Cole Mfg. Co., New 
man, Ga., tower and tank, $3,595; Platt 
Iron Works Co., Dayton, Ohio, pump and 
boiler feeders, $1,534; Walsh & Weidner 
Boiler Co., Chattanooga, Tenn., boilers and 
steel setting, $1,769; Ahrens & Ott Mfg. 
Co., New Orleans, La., lead, hemp and 
gZeneral supplies. 


BRIDGES. 





Troy, O.—Bids are asked until June 8 
for constructing bridges. <A. E. Sinks, 
co. audt. 

Stronghurst, Ill.—Bids are asked until 
June 4 for building 3 bridges. P. A. 
Stamp, twp. clk. 

Philadelphia, Pa.—The business men of 
West Philadelphia advocate a _ larger 
bridge at Chestnut st. 

Port Angeles, Wash.—Bids are asked 
until June 3 for building a bridge across 
Moose creek. Co. audt. 

Greencastle, Ind.—Bids are asked until 
June 6 for constructing 4 bridges. D. V. 
Moffett, co. audt. 

Valparaiso, Ind.—Bids are asked until 
June 7 for constructing 2 bridges. G. F 
Stinchfield, engr. 

Chehalis, Wash.—Bids are asked until 
June 4 for constructing 2 steel bridges. 
H. H. Snofford, co. audt. 

La Salle, Ill.—Bids are asked until June 
13 for constructing a concrete arch. E. 
Bryne, cy. engr. 

Newport, Ind.—Bids are asked until 
June 6 for building a steel girder bridge. 
H. T. Payne, co. audt. 

Tunica, Miss.—Bids are asked until 
June 6 for constructing culverts. F. L. 
Hose, clk. bd. co. supvrs. 

Shelbyville, Ind.—Bids are asked until 
June 7 for constructing bridges and bridge 
repair. C. W. Huntington, co. audt. 

Jeffersonville, Ind.—Bids are asked until 
June 6 for constructing a bridge over Lo- 
gan creek. Peter Nachaud, co. audt. 

Crookston, Minn.—Bids will be called 
for in June for the construction of 11 
new bridges this summer. Co. audt. 

Colfax, Wash.—Bids are asked until 
June 7 for constructing a number of 
bridges. Wm. M. Duncan, co. audt. 

Portland, Ore.—The construction of a 
bridge over the Willamette river is urged 
by the South Portland Club. 

Smithfield, N. C.—Bids are asked until 
June 6 for building an iron bridge. Sam 
T. Honeycutt, clk. co. comrs. 

Madison, Ind.—Bids are asked until 
June 7 for constructing and repairing 
bridges. G. F. Crozier, co. audt. 

Warren, O.—Bids are asked until June 
6 for constructing a bridge over Grand 
river. Fred Stone, co. audt. 

Farmington, Mo.—Bids are asked until 
June 20 for constructing a steel bridge 
over Blue river. C. H. Troy, co. audt. 

Idaho Falls, Idaho.—Bids are asked un- 
til July 11 for constructing 2 wagon 
bridges across Big Lost river. Co. comrs. 

Brookville, Ind.—Bids are asked until 
June 1 for constructing concrete arches 
and fills. Chas. A. Miller, co. audt. 

New Castle, Ind.—Bids are asked un- 
til June 16 for constructing arches, cul- 
verts and bridges. W. L. Risk, co. audt. 

Stevenson, Wash.—Bids are asked un- 
til July 5 for building a bridge over Little 
White Salmon river. Bd. co. comrs. 

Kirkwood, N. Y.—Voted to appropriate 
$500 for constructing a bridge across the 
Susquehanna river between this town and 
Conklin. 

Charlestown, W. Va.—The_ estimated 
cost of constructing a bridge over the 
Kanawha river is $95,000 to $125,000. Cy. 
council. 

Grand Rapids, Mich.—Bids are asked 
until June 3 for repairs to piers at Pent- 
water, Mich. C. §S. Ricke, major U. 8S. 
Engrs. 

Hammond, Ind.—Bids are asked until 
June 7 for constructing 6 new bridges 
and a concrete arch. Chas. A. Johnson, 
co. audt. 
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Jackson, Mich.—Bids are asked until 
June 6 for constructing a concrete or steel 
bridge over Grand river. A. W. Hall, cy. 
engr. 

Brazil, Ind.—Bids are asked until June 
6 for constructing 2 concrete bridges and 
1 steel bridge. Jas. L. Brown, co. audt. 

Cheyenne, Wyo.—Bids are asked until 
June 8 for constructing a wood and tim- 
ber bridge over Pole creek. C. Edward 
Artist, co. clk. 

Winnipeg, Man.—Bids are asked until 
June 28 for constructing concrete piers 
and a steel bridge. M. Peterson, secy. bd. 
control, 

Ft. Sill, Okla.—Bids are asked until 
June 10 for constructing a steel highway 
bridge Cache creek. Capt. David L. Stone, 
constr. Q. M. 

Concully, Wash.—Bids are asked until 
June 7 for constructing a steel and wood 
bridge over Similkameen river at Night- 
hawk. Co. comrs. 

Crown Point, Ind.—Bids are asked un- 
til June 6 for constructing a steel bridge 
across Grand Calumet river. Chas. 
Johnson, co. audt. 

Vicksburg, Miss.—Bids are asked until 
June 7 for constructing a wooden bridge 
or aprons in Red Bone bottom. J. D. 
Laughlin, clk. co. bd. supvrs. 

St. Louis, Mo.—Bids are asked until 
June 21 for constructing foundation and 
concrete work for concrete viaduct on 
Kings highway, from Manchester to Mc- 
Kee ave. Maxime Reber, prest. B. P. I. 

Taylors Falls, Minn.—Bids are asked 
until June 3 for constructing a steel bridge 
across St. Croix river, between St. Croix 
Falls and this village. Bd. vil. trustees 
of St. Croix Falls; vil. coun. Taylors Falls. 

Lafayette, Ind.—Bids are asked until 
June 8 for constructing a _ steel bridge 
across Burnett’s creek at Battle Ground 
and for the repair of the old stone abut- 
ments; for a concrete flat top bridge 
across Little Flint creek. John P. Fores- 
man, co. audt. 


STREET LIGHTING. 


Terre Haute, Ind.—The Citizens Gas. 
Co. contemplates enlarging its plant. 

Palmyra, Mo.—vVoted to issue $15,000 
bonds to acquire or construct an electric 
light plant. 

Camrose, Alta.—Plants for a municipal 
electric light plant will be prepared by 
M. A. Maxwell, of Boston. 

Owensville, Ind.—Plans have been au- 
thorized for improving and extending the 
central electric light plant. 

Macon, Miss.—The city council con- 
templates enelarging and improving the 
municipal electric light plant. 

Cairo, Ga.—Voted to issue bonds for 
improvements to the electric light sys- 
tem. J. M. McNair, cy. clk. 

Ft. Andrews, Mass.—Bids are asked 
until June 6 for constructing an electric 
light system. <A. M. Miller, constr. Q. M. 

Savannah, Mo.—Bids are asked until 
June 15 for constructing an electric light 
plant. F. C. Barington, St. Joseph, Mo. 

Ft. McKinley, Me.—Bids are asked un- 
til June 2 for remodeling the electric 
light system here. Capt. C. F. Humphrey, 
constr. Q. M. 

Elkton, Md.—Plans for constructing an 
electric power plant are being considered 
by the Elkton, Fair Hill and Oxford Elec- 
tric Ry. Co. 

West Palen Beach, Fla.—Bids are asked 
until July 1 for constructing an electric 
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light plant. G. W. Jonas, 
Palen Beach Impvt. Co. 

Bedford, Ind.—The White River Power 
Co. has been incorporated to deal in elec- 
tric current, by John T. Freeland, John 
M. Monical and Milt Myers. 

Sullivan, Ind.—The Sullivan Electric Co. 
has approved plans and bids will be re- 
ceived for remodeling a large warehouse 
into an electric light and power plant. 

New Market, Ind.=~The New Market 
Light Co. has been incorporated to con- 
duct light, heat and power business, by 
W. V. Yount, W. J. Miles and L. B. Etter. 

Old Town, Me.—A _ special committee 
has been appointed to inquire into the 
feasibility of establishing a municipal 
electric ‘light plant. Wm. Water- 
house, McLeod Bldg. 

Victoria, B. C.—Bids are asked until 
June 6 for constructing a transmission line 
for furnishing electricity to the hospital 
for the insane at Coquitlam. Minister 
Pub. Wks. 

Cisco, Utah.—Bids are asked until June 
30 for constructing a power plant for irri- 
gation purposes for the Grand Valley Fruit 
and Water Co. to be constructed here. 
Hampson-Fielding Engrg. Co., Engrs., 
Denver, Colo. 


secy. West 


GARBAGE DISPOSAL, STREET 
OCLEANING AND SPRINKLING. 


Rock Island, Ill.—The purchase of a 
street sprinkler is contemplated. 

Toledo, O.—Bids are asked until June 
10 for the disposal of garbage. Dir. pub. 
service. 

Rochester, N. Y.—The question of con- 
structing a crematory for the disposal of 
rubbish is contemplated. 

White Plains, N. Y.—Bids are asked 
until June 6 for collecting garbage for 1 
year. John J. Brown, prest. town trustees. 


PARKS. 


Kansas City, Mo.—Arleta Park is to be 
enlarged. 

Boston, Mass.—Marine Park, in South 
Boston, is to be improved and beautified. 

Bloomfield, N. J.—The establishment of 
a park in the 2nd ward is contemplated. 

Augusta, Ga.—May Park is to be re- 
stored to its former state of beautiful 
usefulness. 


FIRE APPARATUS. 


Hillyard, Wash.—The city clerk has 
been directed to ask for bids for a fire 
alarm system. 

Eveleth, Minn.—Bids are asked 
June 7 for 200 ft. 2%-in. rubber 
fire hose. D. P. McIntyre, cy. clk. 

Virginia, Minn.—Bids are asked until 
June 6 for 1,000 ft. of 2%-in. cotton rub- 
ber lined hose. Albert E. Bickford, secy. 
police and fire comm. 

St. Paul, Minn.—Bids are asked until 
June 14 for purchasing a 2nd size steam 
fire engine. The chief engineer recom- 
mends the purchase of a combination hose 
wagon. Wm. O’Gownan, secy. fire bd. 

Montgomery, Ala.—Bids are asked un- 
til June 6 for 2 steam fire engines, Nos. 
1 and 2; 2 combination chemical and auto 
hose cars; 600 ft. 2144-in. rubber and cot- 
ton hose. Robt. Tait, cy. treas. 


until 
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